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LETTER  OF  TRANSMITTAL 

Iowa  Geolc^cal  Survey. 


To  Governor    George  W.  Clarke  and  Members  of  the  Geological 
BiHird: 

GE^STTi-EiiiEN  :  I  sabmit,  herewith,  a  bulletin  on  The  Weed  Flora 
oi  Iowa  and  recommend  that  it  be  published  for  distribution  among 
the  people  of  the  state. 

Th<?  thanks  of  the  whole  state  are  due  Dr.  L.  H.  Pammel  of  Ihe 
Iowa  State  Collie  of  Agriculture  and  Mechanic  Arts  for  the 
preparation  of  a  comprehensive  and  thorough  report,  represent- 
ing many  years  of  careful  and  painstaking  scientific  work,  on  a 
subject  that  is  most  intimately  related  to  (agriculture,  the  industry 
that  far  exceeds  in  importance  all  other  industries  of  our  great 
state- 

The  Slnr\-ey  wishes  to  express  its  thanks  to  Dean  Cnrtis,  Director 
of  the  Iowa  Agricultural  Experiment  Station,  for  his  co-operation, 
and  for  his  kindness  in  permitting  the  Survey  to  include  in  the 
bulletin  on  weeds  results  of  investigations  which  were  carried  for- 
ward by  Doctor  Pammel  while  connected  with  the  Experiment 
-■^talioD. 

Thr  Iowa  Geological  Survey  had  the  honor,  sbont  ten  years 
Rsn.  to  publish  a  complete  monograph  by  Doctor  Pammel  on  the 
(.irasscs  of  Iowa.  This  publication  proved  to  be  of  great  value, 
and  it  is  with  the  fullest  confidence  that  the  bulletin  on  The  Weed 
Flora  of  Iowa  will  be  of  equal  if  not  of  greater  service  to  the 
aerieuJtural  and  related  interests  of  the  state  that  it  is  now  pre- 
sented for  publication  as  Bulletin  4  of  the  Iowa  Geological  Survey. 
I  have  the  honor  to  be. 

Tours  very  sincerely, 

Geobob  F.  Kat, 
SMe  Geologist, 
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PREFACE 


Weeds  do  an  enormous  damage  to  the  crops  of  Iowa,  A  con- 
servative estimate  places  the  injary  at  $25,000,000  annually.  This 
loBS  could  be  largely  avoided  if  we  had  more  concise  information 
on  the  subject,  end  if  we  could  conserve  the  matchless  resources 
"f  our  «oil  by  keeping  the  weeds  down,  the  farmers  would  he  greatly 
benefited  in  a  financial  way.  It  would  seem  appropriate,  therefore, 
to  publish  a  volume  of  the  Weed  Flora  of  the  state  at  this  time. 

The  need  of  a  volume  dealing  with  Iowa  weeds  as  a  feature  of 
the  flora  of  the  state  has  long  been  felt  by  the  public  schools. 
Many  papers  have  been  published  by  the  Iowa  Agricultural  Ex- 
periment Station,  but  these  papers  are  mostly  out  of  print.  This 
work  is  much  more  comprehensive  than  anything  heretofore  pub- 
lished in  this  state.  The  title  indicates  that  it  is  not  a  weed  book, 
but  rather  a  weed  flora.  Much  atress  has  been  laid  on  the  gec^raph- 
ical  distribution  of  weeds.  It  is  a  contribution  to  the  local  flora 
of  the  I'nited  States. 

The  chapter  on  the  geographical  distribution  of  weeds  will  be 
found  of  special  interest  to  the  phytogeographer.     I  desire  to  ex- 
pr««  my  thanks  to  Dr.  M.  L.  Pernald,  Messrs.  R.  I.  Cratty,  P.  W. 
Paige.  O.  M.  Olson,  J.  P.  Anderson  and  Prof.  B.  Shimek  for  assist- 
ance in  giving  the  geographical  distribution  of  Iowa  weeds.     The 
ebapter  on  the  microscopic  structure  of  weed  seeds  brings  together 
in  English  much  on  the  subject  which  has  hitherto  been  inacces- 
sible to  the  student  not  familiar  with  German  or  French  litera- 
ture.   The  chapter  on  morphology  will  greatly  help  the  student  to 
understand  the  changes  occurring  in  the  development  of  the  flower 
and  the  formation  of  the  seed.    The  chapter  on  the  use  of  weeds 
in  medicine  will  be  of  interest  to  those  who  occasionally  make  use 
of  wild  plants  for  medicinal  porposes.    The  chapter  on  seeds  de- 
scribes e  large  number  of  weed  seeds;  this  will  be  found  of  value 
to  those  engaged  in  a  study  of  seeds. 

The  chapter  on  various  weed  laws  gives  a  summary  of  laws 
in   vsrioos  states  in  the  Mississippi  Valley.    In  compiling  these 
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laws  I  have  been  aided  by  Mr.  Small  of  the  Iowa  State  Library, 
Mr  Jloore  of  "Wisoonsin,  Jlr.  Miohel  of  South  Dakutii,  Dr.  Howard 
of  Missouri  and  II.  L.  BoUey  of  North  Dakota. 

In  the  preparation  of  this  Weed  Flora,  I  have  been  greatly 
assisted  by  Professor  J.  N.  Martin,  who  has  written  the  chapter 
on  morphology  of  the  plant ;  Jfisa  .t.da  Hayden,  who  has  written 
the  chapter  on  dissemination;  Professor  J.  C.  Cunningham,  who 
has  written  the  chapter  on  roots  and  underground  organs;  Jliss 
Charlotte  M.  King,  who  is  the  joint  author  of  the  cluaptcrs  on  gross 
characters  and  microscopic  structure  of  seeds.  Miss  King  is  also 
responsible  for  many  of  the  excellent  drawings.  The  chapter  on 
medicinal  weeds  was  prepared  by  Miss  Kellogg,  I  am  greatly  in- 
debted to  her  for  painstaking  editorial  work  and  for  preparing  the 
bibliography  and  the  index.  In  the  matter  of  bibliography,  it  has 
seemed  best  to  divide  the  subject  into  various  sections  so  that  the 
student  may  easily  find  the  desired  literature.  The  bibliography 
is  not  complete  but  enough  papers  are  given  to  enable  the  student 
to  find  the  important  literature.  I  am  indebted  to  Dr.  Clark,  of 
the  Canadian  Seed  Lahoratorj',  for  the  privilege  of  using  some 
of  the  admirable  illustrations  of  the  Canadian  work  on  weeds, 
also  to  Dr.  Ernest  Bessey  for  illustrations  from  Real's  Weeds 
of  Michigan,  and  the  classical  Ilillman  seed  figures  in  the  Michi- 
gan bjllctin,  and  to  the  Nevada  Station  for  the  use  of  the  Hill- 
man  ents.  Some  of  the  Hillman  and  a  few  other  figures  have 
been  taken  from  the  governmont  publications.  I  am  alsn  indebted 
to  various  publishers  for  figures  which  have  been  taken  from  sev- 
eral textbooks  of  botany,  as  the  Bergen  &  Davis  Ixiok  published  by 
Ginn  &  Co.;  several  botanical  works  like  Thome's  published  in 
German,  and  to  the  Connecticut  Experiment  Station.  A  few  fig- 
ures have  been  taken  from  the  Botanical  Gazette.  Credit  is  given 
imder  each  figure.  The  photographs  were  made  by  F.  E.  Colbum, 
photographer  at  the  Iowa  Agricultural, Experiment  Station,  G.  T. 
Hart  and  C.  R.  Qnade.  The  clerical  work  of  the  volume  was  per- 
formed by  Miss  Bertha  Ilerr  and  my  daughter,  Miss  Harriet, 
Jlr.  Burlingmair  assisted  in  a  study  of  weeds  in  different  fields. 
To  Mr.  James  II.  Lees  for  his  assistance  in  proof  reading  and  edi- 
torial work  I  am  also  indebted.  To  all  I  wish  to  express  my  sincere 
thanks. 

The  reader  will  find  it  advisable  to  have  several  of  the  recent 
treatises  on  weeds.  Mention  may  be  made  of  my  work  "Weeds  of 
the  Farm  and  Garden,"  a  general  treatise  of  three  hundred  pages 
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with  numerous  illustrations;  the  work  of  Fletcher  end  Clark  of 
Canada;  Bolley's  "North  Dakota  Weeds;"  Blatehley's  "Indiana 
Weed  Book  ;"  W,  J.  Beal's  "The  Weeds  of  Michigan."  A  list  of 
these  publieations  and  where  they  may  be  obtained  will  be  found 
in   the    bibliography. 

Ames.  lo-wa,  December  18,  1912. 

L.  H.  PAMMEL. 
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Page  754  Kosenberg,  1882  should  be  1782. 

Page  837  Patrick,  P.  E.,  should  be  Patrick,  G.  E. 

Page   838  Blankenship  should  be  Blankinship. 

Page  842  L.  T.  Henderson  should  be  L.  F.  Henderson". 


Page  858      Panton,  J.  H.    Weeds  of  Ontario  should  be  listed  or 
page  845. 


Page  861      T.  L.  Williams  should  be  T.  A.  Williams. 
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DESCRIPTIVE  MANUAL 

L.  H.  PAMMBL 


Dig,l,z.cbyG0Oglc 


Di„i„«b,Googlc 


KKY  FOR  FAMILIES. 

I.  Plants  without  true  flowers;   not  producing  aeeHB. .  .Pteridophj/ta. 

Stems  Jointed,  ruslillke EquUetaceae. 

1.  Plants  wltb  true  flowers,  Btamens,  snd  pistils  and  producliij:  seeds. 

Bpermatophvta. 

II.  Ovules  not  borne  in  a  closed  ovary    (Pine,  Spruce) 

Oymnoipermae. 

II.  Ovules  borne  In  a  closed  ovary   (Rose,  Willow,  Corn,  etc.) 

Angio$permae. 

in.  Stems  endogenous  without  central  pltb;  no  annual  rings; 

parts  of  the  flower  usually  in  threes;   single  cotyledon... 

Jf ono  col  i/lcdoneoe. 

1.  Qrasslike  plants  2. 

2.  Flowers  enclosed  by  chaff-like  scales. 

Stems  hollow;  sheaths  of  leaves  split..  .Oramlneae. 

Sterne  solid;  sheaths  of  leaves  not  split. Ovperaccfle. 

2.  Flowers  not  Inclosed  by  chaff-like  scales,  .Juncaceae. 

1.  Plants    not    grassllke;    flowers    with    a   perianth    of    B 

pieces;  stamens  6 Liliaceae. 

III.  Stem  formed  of  bark,  wood,  and  pith,  exogenous;  leaves 

netted-yein«d;  embryo  with  a  pair  of  cotyledons 

Dico  tyledoneae. 
1.  Corolla  absent 

2.  Plants  fleshy  or  scurfy Ohenopoataceae. 

2.  Plants  not  fleshy  or  scurfy  3. 
3.  Ovary  free  4. 

4.  Flowers  nnlsexual. 

Ovary  1-ceIIed  Urticaceae. 

Ovary   3-celIed    Euphorbiaceae. 

4.  Flowers  perfect. 

Calyx  and  bracts  greenish  and  scarlous 

AmaTanthaceae. 
Calyx  generally  corolIa-llke. 

1.  Fruit   a   1-seeded   aohene Polygonaoeae. 

1.  Fruit  a  G-12  seeded  berry. .  .Phytolaccaceae. 

3.  OTary  Inferior  Nyctoffinaceae. 

I.  Calyx  and  corolla  present. 
2.  Corolla  of  separate  petals  3. 

3.  Plants  fleshy,  flowers  yellow P<tTtulacace(ie. 
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3.  Plaste  not  flesh;  4. 
4.  Pistil  single  6. 
G.  Flowers  regulAr. 

Stamens  numerous,  free. .  .Ranunculoeeae. 
Stamens  numerous;  sepals  and  petals  pres- 
ent, Inserted  on  calyx Botaceae. 

Stamens  10;  (rnlt  a  legume... 1^0untimo«ae. 
4.  Pistil  compound  6. 
6,  Ovary  free. 

Ovary  1-celled    Carvophytlaceae. 

Ovary  more  than  I-celled  7. 
7.  Ovaries  united  Into  a  ring. .  .Maivaceae. 
7.  Ovaries  not  united  Into  a  ring  8. 
S.  Leaves  simple. 

WltlL  punctate  dots;   stamens  numer- 
ous     Hypericaceae. 

Leaves  not  with  punctate  dote;  sta- 
mens   S Cruciferae. 

Leaves  compound,  plnnately  3-(ollate. 
AnacariUaceae. 

Leatleta  3,  obcordate OxatiOaceae. 

Leaflets  5-7  pairs Zj/oophj/llaceae. 

Leaflets  3,  viscid  or  (etld  herbs 

Capparidaceae. 

6.  Ovary    adherent;    flowers    in    umbels 

Vmbelliferae. 

6.  Flowers  not   In   umbels Onagraceae. 

1.  Calyx  and  corolla  present,  petals  more  or  less  united. 
2.  Flowers  regular  3. 

3.  Plants  with  mlllty  Juice. 

Stamens  united Asclepiadaceae. 

Stamens  distinct    Apocvaaceae. 

3.  PlanU  without  milky  juice. 

4.  Plants  twining    Convolvulaceae. 

4.  Plants  not  twining  5. 
5.  Stamens  6  or  more  6. 

6.  Style  2-clen;    flowers  not  In  heads;    fruit 

2-4  seedlllte  nutlets Boraginaceae. 

Fruit  many  seeded  pod. .  .Ej/drophjillaceae. 
FIoweiiB    In    heads;    anthers    In    ring    or 

tube  about  the  style ComfosUae. 

6.  Style  1;  fruit  many  seeded Solanaceae. 

5.  Stamens  fewer  than  corolla  lobes 

Caulescent,  flowers  blue Terlienaceae 

Acaulescent,  flowers  gKen\sb.Plantaginaceae 
2  Flowers  Irregular. 

Stems  4-angled;    ovary  deeply  4-lobed Labiatae. 

Stems  not  4-angIed;  ovary  2-celled..8cropbulaf-iaceae. 
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PTESIDOPHYTA,  FEBNS  AND  THEIB  ALLIES. 

This  group  of  plants,  sometimes  called  vascular  crTptogams,  is 
represented  in  our  flora  by  the  maidenhair  fern,  brake,  spleenwort, 
shield  fern,  etc.    The  Boston  fern  is  frequently  cultivated. 


Fro.    1.      CoTnmon    Horaetall    (Equiaetum    arvenae).      RoadsldeB.    flelds, 
everywhere  in  Iowa. 
(Photographed  by   Colbum.) 


Distribution  ot  Common  Horsetail. 
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EQtnSETACEAE,  HORSETAIL  FAMILY. 
This  small  family  of  nishlike  plants  coutaiDs  a  few  species  only 
and  but  one  that  is  weedy. 

Conunon  Horsetail  {Equisetum  arvense  L.). 

Description. — A  mshlike  perennial  with  running  roofstocks  and 
annual  stems;  branches  in  whorls;  fertile  and  sterile  plants,  the 
fertile  appearing  early  in  spring  with  a  terminal  cone,  yellowish 
in  color,  bearing  the  spore  cases  (sporangia)  underneath  a  scale ; 
spores  provided  with  hygroscopic  bands;  sterile  frond  with 
whorled  branches. 

DtsfWft-ufion.— Widely  distributed  in  North  America,  common  in 
sandy  moist  fields,  on  railroad  embankments;  common  in  Story, 
Boone,  Carroll,  Crawford,  Harrison,  "Woodbury,  Clinton,  Dubuque, 
Lee,  Page,  Polk,  Cerro  Gordo,  Emmet,  Webster,  Marshall,  Johnson, 
Winneshiek  and  Allamakee  counties 

Extermination. — This  is  a  most  persistent  perennial;  only  by  giv- 
ing  frequent  shallow  cultivation  after  small  grain  is  removed 
during  the  summer  can  the  weed  be  kept  ia  cheek. 

SFEBMATOPHYTA,  FLOWEBINO  PLANTS. 

The  seed  plants  have  stamens  and  pistils  and  reproduce  by  seeds. 
Represented  by  the  pine,  spruce,  hemlock,  wheat,  rye,  com,  rose, 
maple,  ash,  aster,  goldenrod,  squash,  etc. 

OYMNOSPERMAE,  GYMNOSPERHS. 

The  seeds  are  not  inclosed  in  an  ovary.  Trees  or  shrubs  gener- 
ally with  needlelike  or  sealelike  leaves;  represented  in  Iowa  by 
the  red  cedar,  white  pine,  etc.    None  are  weedy, 

ANGIOSPBRMAE,  ANGIOSPERMS. 

Ovulea  borne  in  a  closed  ovary.  Represented  by  a  large  number 
of  our  native  and  cultivated  plants,  like  wheat,  corn,  lily,  rose, 
clover,  tomato,  etc, 

MONOCOTYLEDONEAE,  MONOCOTS, 
Plants  with  endogenous  stem,  the  woody  fibers  in  bundles  dis- 
tributed through  the  pith.     Annual   ring  absent.     Flowers  gen- 
eratly  on  the  plan  of  3 ;  embryo  with  a  single  cotyledon.     Corn, 
lily,  onion,  asparagus,  blue  grass,  switch  grass  are  representatives. 
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ORAMINBAE.  GRASS  FAMILT. 
This  large  family  is  of  great  economie  importance,  since  it  con- 
tains many  of  our  food  plants,  including  the  well  known  cereals, 


Flo.  Z.     John»n  Qrasa  IBorffhum  halepense'S  ;  a,  Bewlle  splkelets.    A  n 
bleaoume  weed. 
(LAmson-ScrlbDer,  U.  B.  Dept  Agr.) 


IMstrlbutloa  al  Johnaon  Grass.     Heported  recentlr  from  southweitBrn 
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rye,  wheat,  oata,  barley,  com,  kaffir  com  and  millet,  besides  such 
forage  grasses  as  blue  grass,  timothy,  brome  grass,  foxtail,  and  a 
few  ornamental  plants,  like  pampas  grass,  ribbon  grass,  etc. 

Johnson  Grass  {Sorghum  kalepense  (L.)  Pers.)- 
Description. — A  stout  perennial,  with  smooth,  erect,  simple 
cQlma,  3-5  feet  high,  and  strong,  creeping  root-stocks;  leaves 
elongated,  %-%in.  wide,  acute;  ligiile  ciliate,  and  on  the  back 
where  leaf-blade  joins  the  sheath  there  is  more  or  less  pubescence ; 
panicle  open,  6-12  in.  long,  the  whorled  branches  naked  below,  the 
3-5-flowered  racemes  clustered  towards  their  extremities;  pedicels 
of  the  staminate  (rarely  neutral)  spikelets  pilose  with  stout  hairs; 
sessile  spikelet  broadly  lanceolate,  acute,  2-3  lines  long,  pale  green 
or  violet,  becoming  dark  or  nearly  black  at  maturity ;  callus  small, 
obtuse,  shortly  and  sparsely  barbate;  first  glume  coriaceous,  spar- 
ingly pubescent  on  the  flattened  back,  5-7-nerved;  second  glume 
similar  and  equaling  the  first,  convex  below,  subearinate  above, 
acute,  the  hyaline  inflesed  msT^ins  ciliate;  third  glume  a  little 
shorter  than  the  outer  ones,  membranous,  faintly  2-nerved,  the  in- 
folded margins  ciliate;  fourth  glume  broadly  oval,  obtuse,  nearly 
^  shorter  than  the  second,  2-lobed  or  bidentate  at  the  apex,  ciliate 
awned ;  awn  5-8  lines  long ;  palea  a  little  shorter  than  the  glumes, 
nerveless,  ciliate.  Introduced  and  cultivated  in  many  southern 
states  for  hay;  in  many  places  it  has  become  a  dangerous  weed, 
difficult  to  exterminate. 

Distribution. — The  weed  is  common  in  the  south,  often  a  most 
troublesome  weed.  It  has  been  reported  as  persisting  in  the 
vicinity  of  Hamburg,  Fremont  county. 

Exterminalion. — Use  the  same  methods  as  for  quack  grass.  This 
may  become  a  most  troublesome  weed. 

Finger  Grass  {Dtgitaria  sanguinalis  (L.)  Scop.). 

Description. — A  much  branched,  leafy  annual,  1-3  ft.  high, 
spreading  on  the  ground,  with  erect,  smooth,  spreading  culms,  fre- 
quently rooting  at  the  lower  joints,  joints  sometimes  smooth,  though 
more  frequently  bearded  with  deflexed  hairs;  sheaths  loose,  gener- 
ally pilose,  hairy,  ciliate  on  the  margins,  with  a  membranaceous 
ligule ;  leaves  2-4  in.  long  with  rough  margins,  occasionally  pilose 
at  the  base ;  flowers  produced  in  digitate  spikes,  hence  the  common 
name  finger  grass ;  spikelets  less  than  Y^  in.  long  in  pairs,  1  nearly 
sessile,  the  other  with  a  stalk,  each  flower  consisting  of  2  sterile 
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CoRunon  Crab  Orass   (DIgilaria  >ani7u'najf ■ ) .     Common  In  nelds.  gai- 
dens.  meadows.     Rooting  at  the  Joints. 
(Photographed    by    Colburn.) 


■A.     Distribution  o(  Common  Crab  Grass 


glomes  and  the  flower  proper;  the  first  glume  very  small,  the  sec- 
ODg  about  ^-%  as  long  as  the  Bpikelet,  iisually  hairy  on  the  mar> 
gin,  the  third  gliune  somewhat  longer  than  the  fourth,  which  is  5- 
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nerved  and  iisually  silky-villoua  along  the  marginal  nerves,  fonrth 
glume  smooth  and  acute;  fmit  minute,  pitted  and  cross-striated, 
light  straw  color  except  where  the  sterile  glumes  remain  attached, 
which  are  gray  in  color  and  minutely  hairy. 

Distribution. — This  European  grass  is  cosmopolitan ;  abundant  in 
the  eastern  and  southern  steles  and  in  California;  common  in  all 
parts  of  Iowa,  more  particularly  in  gardens,  com  fields,  and  streets. 

Eziermination. — This  grass  is  much  more  difficult  to  remove  than 
the  foxtails  because  it  roots  so  readily  at  the  joints.  Thorough 
cultivation  will  remove  the  weed.    Do  not  allow  it  to  go  to  seed. 

Chemical  Composition. — Common  crab  grass  {Digitaria  sanguin- 
alis)  has  been  used  as  a  forage  plant  in  many  parts  of  the  United 
States  and  many  chemical  analyses  have  been  made.  Analyses  are 
reported  from  Mississippi,  Tennessee  and  Iowa.  The  Iowa  analysis 
reported  by  Weems  is  as  follows: 
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Smooth  Crab  Grass  (Digitaria  kumifusa  Pers.). 

Description, — An  annual  6  in.-2  ft.  high,  closely  resembling  D. 
sang-uinali^  in  habit,  but  smooth  throughout,  excepting  for  a  few 
hairs  at  the  throat  of  the  sheaths;  spikelets  2-7,  smaller  than  in 
D.  sanguinalis,  about  1  line  in  length;  first  glome  very  minute  or 
obsolete;  second  and  third  glumes  nearly  equal  in  length,  or  the 
second  a  little  shorter  than  the  fourth,  pubescent  at  the  back. 

Distribution. — Smooth  crab  grass  is  native  to  Europe  but  is 
now  cosmopolitan;  in  eastern  North  America  from  New  England 
to  Texas  and  Mexico,  Rocky  mountains  and  Pacific  coast ;  less  com- 
mon in  Iowa  than  common  crab  grass;  rapidly  spreading  in  the 
state,  more  particularly  in  gardens;  common  in  lawns  and  pas- 
tures. 
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Fro.  4.     Crab  Grass   (Digitarla  langulnalla'} .     Common  In  cultivated  fields. 

"10.  4-A.     Smooth  Crab  Oraas   (DigitarUi  humUitaa')  ;  a,  leal  with  aheath ;   b, 

aplkelBt;  c,  d,  scales,  stamens  and  pistils.    Common  In  gardens  and  lawns. 

(Drawn  by  C.  M.  King.) 
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DiBtrlbutlon  of  Smooth  Crab  Orasa- 


Extermination. — This  weed  is  somewhat  more  difficult  to  exter- 
minate than  the  foxtail,  especially  in  lawns  where  it  is  common. 
Here  it  produces  seed  so  close  to  the  ground  that  the  lawn  mower 
will  not  catch  this  part  of  the  plant.  It' may,  however,  be  easily 
destroyed  in  fields  which  are  cultivated.  Stir  the  soil  with  a  cul- 
tivator or  hoe,  exposing  the  roots  to  the  sun. 


Old  Witch  Grass  {Pi 


capdlare  L.) . 


Description.' — An  annual  with  usually  coarse,  branching  stems, 
1-3  feet  long,  with  very  hairy  leaf-sheaths  and  capillary,  widely 
spreading  panicles,  terminal  on  the  culm  or  its  branches;  culm 
geniculate  and  branching  near  the  base,  rarely  simple,  generally 
pilose  or  pubescent  below  the  bearded  nodes;  sheaths  pilose  to 
densely  hireute,  with  spreading  hairs;  ligule  very  short,  densely 
ciliate;  leaf -blade  flat,  lanceolate  or  linear,  acute,  usually  thinly 
hairy  on  both  sides,  margins  scabrous  and  ciliate  near  the  base; 
hairs  throughout  spring  from  small  papillre,  those  on  the  leaf-blade 
being  confined  chiefly  to  the  principal  nerves;  panicle  diffuse,  3-12 
in.  long,  the  branches  solitaTy  in  pairs,  or  rarely  whorled.  the  ulti- 
mate branches  and  pedicels  strongly  hispid;  apikelets  1  line  long, 
ovate,  acute,  or  abruptly  acuminate-pointed,  smooth;  first  glume 
clasping  the  base  of  the  spikelot,  obtuse  or  acute,  1-3-nerved,  about 
l/<i  the  length  of  the  5-7-nerved  and  nearly  equal  second  and  third 
glumes,  the  acute  tips  of  which  are  sometimes  minutely  pubescent ; 
flowering  glume  smooth  and  shining,  elliptical,  obtuse,  or  subacute, 
a  little  shorter  than  the  larger  outer  glumes.  Variable.  July  to 
October. 
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Flo.  5-A.     Distribution  of  Tickle  QraBB. 
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Distrff>ution. — Old  witch  grass  is  common  throughout  the  state, 
frequentl?  as  a  weed.  It  is  variable,  the  form  occurring  in  cul- 
tivated fields  being  stout  and  hispid;  but  when  occurring  in  moist 
meadows  end  old  lake  beds  it  has  slender  and  somewhat  capillary 
branches.  In  Iowa  it  is  quite  common  in  Plymouth,  Woodbury, 
MuBcatide,  Story,  Emmet,  Franklin,  Clinton,  Carroll,  Crawford, 
Pottawattamie,  Scott  and  other  counties. 

Extermination. — This  annual  grass  is  easily  exterminated  by  cul- 
tivation. It  seldom  gives  trouble  in  well  cultivated  com  fields.  It 
might  be  well  also,  when  the  weed  is  abundant,  to  rotate  with  some 
leguminous  crop. 


Sprouting  Crab  Grass  (Panicum  dickotomiflorwm  Mx.). 

Description. — ^A  smooth,  usually  much-branched  annual  with 
stems  2-4  or  6  ft.  tall,  rather  coarsely  spreading  or  ascending 
(rarely  erect) ;  long,  flat  leaves  and  diffuse  terminal  and  lateral 
panicles;  sheaths  smooth,  lax,  somewhat  flattened;  ligale  ciliate; 
leaf-blade  6-12  or  24  in.  long,  2-10  lines  wide,  acute,  scabrous  on 
the  margins  and  sometimes  also  on  the  prominent  nerves,  rarely 
pilose  on  the  upper  surface;  panicles  pyramidal,  4  or  5-12  or  15 
in.  long,  the  primary  and  secondary  branches  spreading,  scabrous; 
spikelets  rather  crowded  upon  short,  eppressed  and  scabrous  pedi- 
cels, lanceolate-ovate;  acute  1-1%  lines  long,  smooth,  green  or 
purplish ;  lowest  glume  embracing  the  base  of  the  spikelet,  usually 
obtuse  and  nerveless,  rarely  1-3 -nerved,  i/4"Mt  ^  ^o^S  *3  t^^ 
nearly  acute  5-7-nerved  second  and  third  glumes,  the  latter  having 
sometimes  a  hyaline  paJea  in  its  axil;  floral  glume  elliptical,  sub- 
acute, smooth  and  shining,  a  little  shorter  than  the  larger  outer 
glumes;  anthers  saffron  yeUow. 

Distribution. — Widely  distributed  in  eastern  North  America, 
common  in  many  parts  of  Iowa,  as  Ames,  Des  Moines,  Sioux  City, 
Council  Bluffs,  Davenport,  Eddyville. 

Extermination. — Prevent  the  formation  of  seed  and  give  thor- 
ough cultivation. 
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Flo.  t-Jt-    mstrlbutlan  ol  Sproutlag  Crab  Qi 


aCoOglc 


WEED  FLORA  OF  IOWA 


Barnyard  Grass  {Echinockloa  crusgaUi  (L,)   Beauv.). 

Description. — A  coarse,   ascendiiig,  leafy   annual   1-5   ft.  high, 

with  wide  leaves;  spike  1-3  in.  long,  crowded  in  a  dense  panicle; 


Fra.  7.     Barnyard  Qraaa  (Echinochloa  ertuffoHO-     Flelda,  barnyarde  and  road- 
(PhotORraplied  by  Hart.} 


Fio,   T-A.     Distribution  of  Barnyard  Qm**. 
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culms  freciuently  branched  near  the  base ;  sheaths  loose,  smooth  or 
aometimeB  hispid;  leaves  broad  and  flat,  6  ia.-l  ft.  or  more  long; 
smooth  or  roughened,  margin  roughened;  spikelets  densely  and  ir- 
regularly crowded  in  several  rows  along  one  side  of  the  spikelike 
branches  of  the  panicle,  1^/^  lines  long,  enter  glume  or  bract  from 
14-V^  the  length  of  the  spikelets,  second  and  third  glumes  smooth, 
pubescent  or  hispid  along  the  nerves,  fourth  glume  smooth,  awn- 
less  or  short  awn-pointed. 

Distribution. — Barnyard  grass  is  native  to  Iowa,  also  to  other 
parts  of  North  America,  and  is  quite  generally  distributed,  par- 
ticularly in  barnyards,  on  shores  of  lakes,  streams  and  in  gardens, 
but  is  most  abundant  in  low  places. 

Extermination — By  thorough  cultivation  and  preventing  the 
formation  of  seeds. 

Chemical  Composition. — Chemical  analyses  of  this  grass  have 
been  reported  from  Iowa,  North  Carolina,  South  Dakota  and 
Mexico.  Weems  reports  the  following  composition  from  Iowa  ma- 
terial. 
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Pigeon  Grass,  Foxtail  {Setaria  glauca  (L.)  Beauv.). 
Description — An  erect  annual  \-2%  ft.  high;  with  flat  leaves; 
bristly  cylindrical  spike,  from  1-3  in,  long;  beads  slender;  bristles 
tawny  yellow;  small  seeds  conspicuously  cross-striated  and  easily 
distinguished  from  the  next  species  because  of  their  larger  size 
and  by  the  cross-striation. 

Distribution. — This  weed  is  quite  generally  distributed  in  the 
United  States,  particularly  in  eastern  states.  It  occurs  every- 
where in  the  state  of  Iowa,  particularly  in  com  fields,  where  it 
comes  up  abundantly,  after  the  corn  is  "laid  by:"  also  in  gardens 
and  in  pastures,  especially  in  the  fall. 
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Extermination. — It  is  not  generally  recognized,  but  it  is  prob- 
ably true,  that  more  money  is  spent  in  tbe  extermination  of  fox- 
tails than  of  any  other  class  of  weeds  we  have  in  the  state  of  Iowa, 
yet  they  are  all  easily  destroyed.  One  of  the  best  and  most  effective 
methods  of  destroying  the  foxtail  is  by  plowing  the  small  grain 
field  as  soon  as  the  grain  is  removed.  If  this  is  not  done  a  large 
amount  of  seed  is  produced.  After  this  plowing  in  the  fall  the 
field  should  be  disked  and  harrowed  iu  the  spring  and  then  planted 
to  corn.  The  com  should  be  cultivated  as  frequently  as  possible, 
at  least  four  or  five  times.  This  method  should  prove  effective  for 
the  destruction  of  foxtail  and  pigeon  grass. 


Pigeon  Graaa  (Setarta  B''"'<:ii)  '■  ",  BPlkelet  . 
;  upper  portion  of  the  flowering  glume  and  bi 
e  back  oC  the  flrat  and  third  glumps. 

(U.  S.  Dept.  Agr.) 
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Chemical  Composition. — Various  analyses  have  been  reported 
from  WashingtOD,  D.  C,  Mississippi,  South  Dakota  and  Iowa.  The 
following  analyses  are  given  by  Dr.  Weems: 


a.  S-B.  Plsreon  Grasa  IBetaria  glavca)  ;  a,  portion  o(  leaf  showInK  lleule;  b, 
splkelet  with  brlitles :  c.  splkelet :  d,  splkelec  with  flrst,  second,  and  third 
Klumea ;  ^,  splkelet  Hhonring  flowering  illume  and  sterile  glume ;  f,  flower 
opened    showlog  stanienB  and  pistil. 


Fw.  B-A,    Dlttrtbutlon  of  Pigeon  Grass. 
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Green  Foxtail  {Setaria  viridis  (L.)  Beauv.). 

Description. — An  erect  annual  from  1-3  ft.  high;  leaves  4-12  in. 
long,  with  rough  margins;  greenish,  more  or  less  compound  cyl- 
indrical spiltes  from  1-5,  or  even  in  some  cases  6  in.  long;  bristles 
few,  much  longer  than  the  splkelets;  spikelets  ^  in.  long,  the  chaff 
of  second  and  third  glumes  as  long  as  the  minute  chaff  of  the 
fourth  glume,  the  latter  heing  dotted  and  striate.  A  single  head 
produces  an  enormous  number  of  seeds. 

Distribution. — This  European  grass  is  common  in  North  Amer- 
ica, especially  eastward.  It  is  found  everywhere  in  the  state,  more 
particularly  in  corn  fields,  gardens,  and  in  vacant  places. 

Extermination. — The  same  method  of  extermination  should  be 
used  for  this  weed  as  for  pigeon  grass. 
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Ckemical  Composition. — Green  foxtail  grown  in  Pennsylvania 
and  cut  Aug.  11,  1880,  analyzed  as  follows,  according  to  the  U.  S. 
Dept.  Agr.  (Chem.  Comp.  Am.  Grasses,  1884,  p.  125)  :• 


Gre«n  Foxtail    iSetarIa  virUiti.     Common  In  com 

(Alter  Clark  and  Flatcher.) 

*Jeiiklni  and  'WInton:    Bull.  00.  Exp.  Sta.  11:   71. 
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Flo.  9-A.     Dlatrlbutlon  of  Qreeo  FoxtalL 
FRESH  AIB  DBT  MATESIAL 
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Bristly  Foxtail  (Setaria  verticillata  (L.)  Beauv.). 

Description. — An  annual  from  1-214  ft.  high  with  leaves  from 
2-7  in.  long,  somewhat  narrower  than  in  the  preceding,  from  %-% 
in.  wide;  sheaths  smooth,  rough  on  the  margins  and  veins;  spike 
eyiindrieal,  from  1-4^  or  5  in.  long,  composed  of  short  cylindrical 
clusters ;  bristles  short,  a  little  longer  than  the  spike,  single  or  in 
pairs,  barbed  downward;  seeds  small,  greenish,  ^  line  long, 
minutely  cross-striated  and  wrinkled. 

Distribution. — This  European  grass  is  more  common  eastward 
and  southeastward.  It  is  of  comparatively  recent  introduction  into 
Iowa,  being  moat  abundant  in  the  southeastern  part,  though  also 
occurring  at  such  points  as  Marshalltown,  Ames,  Sioux  City  and 
Council  Bluffs.    It  is  found  in  gardens  and  in  the  streets. 

Extermination. — The  foxtails  are  annuals  ajid  hence  it  ought  to 
be  an  easy  matter  to  destroy  them.  They  produce  an  enormous 
amount  of  seed.  Mr,  G,  M.  Lummia  estimated  that  a  good  sized 
plant  of  Setaria  viridis  had  2,500  to  5,000  seeds,  and  Setaria  glauca 
1,000  to  5,000;  this  being  the  progeny  of  a  single  seed. 
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Fra.   10.      Bristly  FoxUll    (Setarta  vBrtlHIfaCa)  ;   a^  splkelet   showlne  bristle  a 
glume :   b,  apihelet. 
(U.  S.  Dept  Akt.) 


Distribution  oC  Bristly  Foxt 
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Where  these  grasses  are  so  abundant  the  ground  becomes  thickly 
covered.  Dr.  Beal  of  the  Michigan  Agricultural  College  has  found 
that  the  seed  retains  its  vitality  for  a  considerable  length  of  time. 
After  six  years  twenty-one  seeds  out  of  fifty  germinated.  The 
seeds  of  all  three  species  are  much  more  tenacious  when  young  than 
when  older.  The  ground  is  covered  so  thickly  that  only  a  few  of 
the  plants  are  destroyed.  Covering  up  with  soil  or  exposing  the 
roots  to  the  sun  is  effective. 


Clark  and  Fletcher  recommend  as  follows:  "The  only  way  to 
eradicate  this  weed  is  to  mow  it  or  hoe  it  out  before  it  goes  to 
seed.  Anything  which  prevents  it  from  going  to  seed  for  a  number 
of  years  will  eradicate  it  in  time.  Most  ground,  however,  is  so  full 
of  the  seed  that  it  takes  a  number  of  years  of  conscientious  work  to 
exterminate  it. 
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Fin.   12.     FoiUlI  and   other  weedB  In   back   dooryard.     Too  many  such   places 

In  Iowa. 

(PhotOKraphea  by  Charlotte  M.  Kins.) 

Sandbur  {Cenchrus  tribuloides  L,). 

Description.^AiinuB\,  with  spreadiog  or  sscending,  much- 
branched  culms,  rarely  1  ft.  high,  somewhat  compressed ;  leaves  flat 
or  simply  folded,  about  6  in.  long,  acute,  finely  serrulate  along  the 
margins;  sheaths  generally  much  exceeding  the  intemodes,  hairy 
along  the  margins  and  at  the  throat ;  burs  containing  the  spike- 
lets,  6-20,  nearly  globose,  covered  with  strong  and  more  or  less 
pubescent,  barbed  spines,  which  become  very  hard  at  maturity  and 
readily  fall  off. 

Distribution. — Common  in  eastern  North  America,  sandy 
shores  of  lakes,  streams,  and  sandy  soil.  In  Iowa,  common  on 
Muscatine  Island,  railroad  embankments,  gravel  knolls,  and  in 
Polk,  Clinton,  Muscatine,  Scott,  Woodburj-,  Linn,  Jackson,  John- 
son, Dubuque,  Webster  and  Black  Hawk  counties. 

Extermination. — This  weed  is  easily  exterminated  by  cultivation. 
The  roots  are  fibrous  and  exposure  to  the  sun  for  a  short  time  will 
destrov  the  weed. 
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Fta.    II.      Sandbur    ICenchrut   tribuloidei) .     Common   on    Bandy    boOm,    CTftvel 


Fio.  13-A.     Distribution  of  Sandbur. 
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Vanilla  or  Holy  Grass  (Bierochloe  borealts  Roem.  and  Sehultea). 
Description. — A  perennial  grass  witli  creeping:,  fragrant  root- 
stocks,  ^  ft.  high;  panicle  somewhat  one-sided,  2-5  inches  long; 


Fio.  H-A.     Dlstrtbutlon  o(  Holy  Grass. 
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spikelets  chestnut  colored,  3-flowered;  the  2  lower  flowers  stfamin- 
ate  with  3  stamens;  the  upper  fiower  perfect,  short  pedieelled, 
awnless,  with  2  stamens. 

Distribution. — Common  in  the  north.  Frequently  a  trouble- 
some weed  in  Minnesota  and  northwest  territory.  Common  only  as 
a  weed  in  a  few  of  the  northwestern  counties  of  Iowa. 

Extermination. — This  weed  can  be  exterminated  by  giving  a 
shallow  plowing  after  the  crop  has  been  removed  and  stirring  the 
soil  thus  exposing  the  root-stocks  to  the  action  of  the  sun. 

Poverty  Grass  {Arislida  dichotoma  Michx.). 

Description.^A  slender,   tufted,  branched   annual   from   12-24 

inches  tall ;  spikelets  in  narrow,  striate,  simple  or  compound  spikes ; 
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Fia.  IS-A.    Dlslrtbullon  of  Poverty  Grass. 

empty  glumes  nearly  equal,  longer  than  the  flowering  glume, 
equaling  the  small  lateral  awns;  the  an'ns  unequal,  the  long  mid- 
dle awn  horizontal,  but  soon  becoming  reflexed. 

Distribution. — Poverty  grass  is  common  in  dry,  sterile,  or  clay 
soil  in  southeastern  Iowa. 

Extermination. — The  fibrous  roots  of  the  plant  are  easily  killed 
by  cultivation. 


Long-awned  Poverty  Grass  (Aristida  tuberculosa  Nutt.)- 

Description. — A  rigid,  mueh-branched  perennial,  12-18  in.  tall; 
panicles  simple,  4-7  in.  long;  erect,  rather  distant  branches,  the 
lower  in  pairs  of  which  one  is  short  and  few-flowered,  the  other 
elongated  and  many-flowered;  empty  glumes,  nearly  equal,  awn- 
pointed,  flowering  glume,  twisted  above  to  division  of  awns;  awns 
nearly  equal,  articulated  with  glume. 

Distribution. — Common  gravelly  knolls  and  sandy  soil,  northern 
and  eastern  Iowa. 

Extermination. — Succumbs  readily  to  cultivation. 
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Fig.    15-B.      Poverty   Grass    (Ariatida    (u6erctito»o).      Common    In    gravelly    and 

sandy   fields. 

<  Photographed   by   Colburn. ) 

Nimble  "Will  (Mtihlenbergia  schreberi  J.  F.  Grael.). 

Description. — A  low,  asceuding  perennial  with  slender,  much- 
branched,  wiry  culma,  1-2  ft.  long;  sheaths  smooth,  pilose  at  the 
throat;  ligule  very  short;  leaf -blade  1-2  lines  wide,  1-4  in.  long, 
scabrous  on  both  aides;  panicles  3-7  in.  long,  slender,  branches 
erect,  rather  densely  flowered;  spikelets  1  line  long,  equaling  or 
exceeding  the  pedicels;  empty  glumes  minute,  unequal,  the  lower 
sometimes  obsolete;  flowering  glume  narrowly  lanceolate,  pilose 
near  the  base,  scabrous  on  the  nerves  above,  terminating  in  a 
slender  straight  awn,  1-2  lines  long;  palea  equaling  the  glume. 
Khaded  thickets. 
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Pm.  1«.    NlmblB  Will  (MuhlenbtrgUi  tohrebtrt)  ;  o,  «heath  and  baw  of  leaf ;  i,  d, 
(Iudim;  e,  lower  part  of  rachllla;  e,  flower. 
{Drawn  by  C.  M.  King.) 
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Distribution. — Nimble  Will  was  originally  confined  to  southeast- 
ern Iowa.  It  has  spread  northward  along  the  Missnssippi,  where  it 
ia  now  abundant  as  far  north  aa  Dubuque.  It  oecura  also  in  central 
Iowa  in  Story,  Boone  and  Webster  counties  and  is  spreading.  The 
grass  is  of  little  economic  importance. 

Exterminatiott. — This  weed  is  much  more  difficult  to  destroy  than 
the  other  nimble  weeds  illustrated.  The  root-stocks  spread  more  or 
less  horizontally  and  are  large  and  fibrous.  Give  a  thorouf^  culti- 
vation, exposing  the  roots  to  tiie  sun,  and  then  follow  with  some 
leguminous  crop.  This  weed  ia  apt  to  be  abundant  in  pastures. 
Here  there  is  no  other  method  of  treatment  than  to  get  blue  grass 
and  white  clover  into  the  pasture. 

Mexican  Drop-seed  Grass  {Muhlenbergia mexicana  (L.)  Trin,). 

Description. — ^An  upright  or  ascending,  usually  much-branched 
perennial  1-3  ft.  high,  with  a  scaly,  creeping  root-stock;  numerous 
flat  leaves  and  contracted,  densely-flowered  panicles;  sheaths  longer 
or  shorter  than  the  intemodes,  smooth;  llgule  ^  line  or  less  long; 
leaf -blades  1-3  lines  wide,  2-7  inches  long;  spikelets  about  1  line 
long  on  very  short  pedicels ;  empty  glumes  nearly  equal,  acuminate- 
pointed  about  the  lengtii  of  the  'floral  glume  (a  little  shorter  or 
sometimes  a  little  longer),  scabrous  on  the  keel;  flowering  glume 
lanceolate,  acute  or  mucronate-pointed,  3-nerved,  pilose  near  the 
base  and  on  the  callus ;  palea  a  little  shorter  than  its  glume,  very 
acute. 

Distribution. — Widely  distributed  in  eastern  North  America, 
from  Canada  to  Minnesota,  South  Dakota,  Iowa,  Nebraska  and 
Missouri.  Common  everywhere  in  waste  ground  in  Iowa,  espec- 
ially in  Polk,  Story,  Pottawattamie,  Webster,  Crawford,  Black 
Hawk,  Calhoun,  Clinton,  Linn,  Jasper,  Lee  and  Dubuque  counties. 

Extermination. — The  character  of  the  "roota"  is  so  different 
from  that  of  the  roots  of  quaek  grass  and  the  other  perennial  weeds 
that  it  is  not  diflicult  to  exterminate.  The  "roots"  of  this  weed  and 
the  allied  species  are  more  or  less  clustered.  In  an  experiment  con- 
ducted to  exterminate  it  we  found  that  by  giving  a  shallow  plow- 
ing of  four  or  five  inches  and  harrowing  to  expose  the  "roots"  to  the 
sun,  they  were  killed,  no  growth  making  its  appearance  during  the 
rest  of  the  season.  Of  course  this  is  not  effective  during  rainy 
weather. 
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».  17.  Mexican  r>rc:-si(il  '~r:i»s  in-  Nimble  Wiii  '.Wiihicnherffin  mexicanai. 
Common  In  on)nnly.  sarrlrnw  ami  ^^^lll^  :  -cimplimis  cillcil  Drcliard  OrOBB, 
but  Inonrreclly  also  calU-ii  Tiirkt-y  Grass  liei'ausp  ot  tlie  Uilckpned  clu8tere3 

( Pholograplieii  by   Flart.) 
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Chemical  Composition. — Mexican  drop-seed  grass  has  been 
chemically  investigated  by  the  I>akota,  Tennessee  and  Iowa  sta- 
tions. The  Iowa  analyses  were  made  at  7  different  times  between 
April  29  and  July  20  with  the  following  results.  The  water  con- 
tent varies  greatly  as  does  the  protein  content. 
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Marsh  Muhlenberg  {MuhleHbergia  racemosa  (Mx.)   B.  S.  P.). 

Description. — A  rather  stout,  upright  perennial,  with  very  tough 
and  densely  scaly  root-stocks,  nearly  siraple  culms,  2-3  ft.  high,  and 
densely  flowered  panicles,  2-4  in.  long;  spikelets  2-3  lines  long,  the 
long,  acumi Date- pointed  outer  glumes  nearly  equal  and  exceeding 
the  very  acnte  flowering  glume,  which  is  densely  hearded  at  the 


Flo,    19,      Marsh    Hulilenberg.    Drop-B«ed   Grass 

called  Orchard  Grass   (ttuhlenbergia  raceu 

clULrda;  and  eapecialty  In  grain  Itelds  In  lo 

(Photographed  by  I 


Wild  Timothy,  and  frfquently 
)aa).  Common  In  gardens,  or- 
grounds. 
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Fid.   19-A.     Distribution  of  Harsh  Muhlenberg. 
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DittrSmtion. — Widely  distributed  in  eastern  North  America,  es- 
pwislly  in  meadows  from  Canada  and  New  England,  to  New  Jer- 
sey, west  to  the  Rocky  motmtains,  Iowa  to  Missouri. 

Exterminaiion. — The  clustered  root-stocks  are  easily  destroyed 
bf  exposing  to  the  sun.  Use  the  same  methods  as  those  given  for 
the  Meiican  drop-seed  grass. 

Sheathed  Rush  Grass  (Sporobolus  vaginiflorus  (Torr.)  Wood,). 

Dfscription.^A  slender,  caespitose  annual,  1-3  ft.  high,  with 
narrow,  short  leaves,  and  simple,  few-flowered,  terminal  and  axil- 
lary, spikelike  panicles  which  are  about  1  in.  long,  and  mostly  en- 
dosed  in  the  somewhat  inflated  leaf-sheaths ;  spikelets  1-2  lines  long. 


Bush  OrasB  (SporoSoiiw  vrtffinlftot 

flelda.  lawns  and  sravelly  soli. 

(PhotosTBphed  by  Hart.) 


w).    Common  In  sandy 


Dig,l,z.cbyG0Oglc 


WEED  FLORA  OF  IOWA 


Distribution. — Commoo  in  sterile  fields  and  waste  places  from 
New  England  to  Wisconsin,  Soath  Dakota,  and  Iowa,  and  aooth- 
ward.  Especially  common  in  pasturen,  lawns,  and  along  roadsides 
in  Iowa.  Story,  Poli,  Boone,  Clinton,  Crawford,  Carroll,  Web- 
ster and  Emmet  counties. 

Extermination. — This  annual  is  easily  estenninated  by  culti- 
vation. The  small  fibrous  roots  succumb  readily  when  exposed  to 
the  sun.    Do  not  permit  the  plant  to  form  seed. 

Small  Rush  Grass  (Sporobolus  neglectus  Nash). 

Description. — Culms  6-12  in.  high,  erect,  from  a  usually  decum- 
bent base,  slender,  often  much-branched,  smooth  and  glabrous; 
sheaiths  about  half  as  long  as  the  internodes,  inflated ;  lignle  very 
short;  leaves  1  line  wide  or  less  at  the  base,  smooth  and  glabrous  be- 
neath, scabrous  and  hairy  near  the  base  above,  attenuate  into  a 
slender  point,  the  lower  elongated,  the  upper  1-3  in.  long,  setaceous ; 
terminal  panicle  l-2i^  in.  in  length,  usualty  more  or  less  included  in 
the  upper  sheath,  striat*;  lateral  panicles  enclosed  in  the  sheaths; 
spikelets  about  IVu  lines  long,  the  outer  scales  acute,  the  lower  one 
sligh-tly  shorter,  third  scale  acute,  glabrous,  a  little  longer  than  .the 
second,  and  about  equaling  the  acute  palet. 

Distribution. — Occurs  from  New  Brunswick  to  Vii^nia,  Wiscon- 
sin, Iowa,  South  Dakota  and  Texas.  In  similar  situations  with  the 
preceding  species.    Along  beaten  paths,  pastures  and  roadsides. 
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Wi.    21.     Drop-seed   or   RuBh   Grass    ( Sporobolm   neiflectui).      Pastures,   Bandy 

flelds. 

(Photographed  by  Hart.) 


Pio.   Zl-A.     DIstrlbulton  of  Small   Rush  Grass. 


ExiermintUion. — This  weed  should  be  treated  in  the  same  man- 
ner as  the  preceding  species. 
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Wild  Oats  {Avena  fatva  L.)- 

Description. — An  erect,  glabrous  annual,  3-5  ft.  high,  with  flat 

leaves  and  spreading  panicles  of  large,  oatlike,  nodding  spikelets; 
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spikelets  2-4-flowered,  with  empty  glumes  %  to  1  in.  long,  and 
pubescent,  flowerinj!  glumes  6-9  lines  long,  awns  nearly  twice  aa 
kiDg  as  tbe  spikelets. 

IHstributimi. — Common  in  Canada,  rare  in  eastern  North  Amer- 
ica, abondant  in  the  northwest,  Wisconsin,  Minnesota,  Dakotas, 
Rocky  motintains  and  Pacific  coast.  In  a  few  counties  in  northern 
and  Dortheastern  Iowa. 

ExtermxTutlion. — ^Largely  spread  with  oats  seed.  Use  only  clean 
oats  seed.  It  succnmbs  readily  to  cultivation.  Practice  rotation  of 
crops.  Com  or  some  other  cultivated  crop  should  follow  oats.  The 
oats  field  should  he  brought  into  meadow.  Clover  and  timothy  are 
good  relations. 


Crowfoot  Grass,  Wire  Grass  {Eleusine  indica  Qaertn.). 

Description. — A  coarse,  tufted  annual,  with  erect  or  spreading 
Items,  6-24  in.  high,  and  digitate  spikes;  sheaths  compressed  and 
^wriugly  ciliate;  leaf-blade  long  and  narrow,  both  surfaces  glab- 
rous, or  the  upper  scabrous  and  thinly  hairy;  spikes  5-7,  2-4  in. 
long,  digitate  at  the  apex  of  the  culm,  often  with  1  or  2  lower  down, 
widely  spreading;  spikelets  closely  imbricated,  1%-^  lines  long,  3-6- 
Qowered;  glumes  obtuse,  the  first  small  and  1-nerved;  seeds  rugose, 
enclosed  within  a  thin,  loose  pericarp. 

Distribuiion. — ^Naturalized  from  the  OM  World.  In  waste 
^nnuiiJ,  streets,  yards,  from  New  England  to  Iowa,  and  common 
louthward.  In  Io'ff%,  in  Marshall,  Scott,  Pottawattamie,  and  Clin- 
hn  eoantieB. 
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.    2S.      Crowfoot   QrBBB    (Eletialne   tndlca).      Streets,    roadsldm.   loutherii   uid 
southeastern  Iowa. 
(Photographed  by  Hart.) 


i3-A.     DiBtrfbutlon  of  Crowfoot  OraM. 
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Ba:<ennino(ion.— Cultivation  readily  destroys  tbe  weed.  "When 
it  appears  in  the  lawn  it  must  be  pulled  up  or  the  grass  cut  closer 
to  the  ground. 

Chemical  Composition. — The  chemical  composition  of  Yard 
grass,  Crowfoot,  Crab  grass,  Wire  grass  (Eleusine  indica) :  (Cut 
Aug.  11,  1880;  grown  in  Pennsylvania)  according  to  U.  S.  Dept. 
Agr.,  Chem.  Comp.  Am.  Grasses,  1884,  p.  125,  is  as  follows:* 
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Candy  Grass  {Eragrostis  major  Host). 

Description. — A  rather  showy,  mucb-hranehed  annual,  with  erect 
or  fiscending  stems,  6  inche8-2  or  3  feet  high ;  sheaths  striate,  smooth, 
hairy  at  the  throat ;  ligule  a  fringe  of  short  hairs ;  leaf -blade  flat, 
3-10  in.  long,  1-3  lines  wide,  somewhat  scabrous  on  the  upper  sur- 
face; panicle  elliptical  or  oblong,  the  branches  usually  spreading, 
flowered,  2-8  lines  long,  lJj^-2  lines  broad,  spikeleta  ovate  to  linear, 
7-40  empty  glumes  nearly  equal,  ovate,  obtuse,  prominently  nerved, 
and  scabrous  on  the  keel;  palea  ciliate  on  the* keels. 

Distribution. — Eragrostis  major  is  a  weedy  grass  in  all  parts  of 
the  state;  introduced  by  the  earliest  settlers. 

Extermination. — This  weed  is  easily  exterminated  by  cultivation. 
The  best  way  to  kill  it  is  to  cultivate  corn  in  the  soil  and  follow 
with  small  grain. 

■Bull  Off.  Exp.  Sta.  11;  compiled  b;  Jeaklne  and  Wlnton. 
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Fia  24-A.     Distribution  of  Candy  G: 
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Soutbem  Spear  Grass  {Eragrostis  pUosa  (L.)  Beaav.). 
Deseription. — An  auiiual,  5>16  in.  high,  with  erect  or  ascendiag 
stems  diffusely  branching  near  the  base ;  sheaths  pilose  at  the  throat, 
otherwise  smooth,  leaf-blade  1-7  lines  long,  ^-IVg  lines  wide,  oon- 
dnplicate  when  dry;  panicle  oblong-lanceolate  to  pyramidal,  3-8 
or  12  in.  long,  the  widely  spreading  primary  branches  solitary,  or 
2-3  together,  the  axils  not  pilose ;  spibelets  narrow-lanceolate,  2-4i^ 
lines  long,  3-15-flowered,  appressed  to  the  branches,  nearly  equal- 
ing or  exceeding  their  capillary  pedicels ;  empty  glumes  ovate,  acnte, 
soabrouson  the  keel,  the  longer  one  about  i/^  line  in  length;  flower- 
ing glume  broadly  ovate,  obtuse,  distinctly  3-nerved,  scabrous  on  the 
keel,  about  %  line  iong ;  palea  scabrous  on  the  keels ;  grain  oblong. 
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FiQ.   26-A.     Distribution  ot  Spear  Grass. 

Distribution. — This  grass  is  widely  distribu'ted  in  eastern  North 
America  in  waste  piaces,  roadsides,  and  sometimes  in  fields,  espe- 
cially in  sandy  soil.     New  England  to  Wisconsin,  Minnesota  and 

southward. 

Extermination. — Succumbs  readily  to  euMivation. 

Soft  Chess  {Bromus  hordeaceus  L.). 

Description. — An  erect,  usually  slender,  pubescent  annual,  1-3 
ft.  high,  with  fiat  leaves,  and  contracted  panicles,  1-3  in.  long;  spike- 
lets  3-8-flowered,  V2-I  in.  long,  with  pubescent  glumes,  the  flower- 
ing ones  3%-4V2  lines  long,  obtuse  and  awned ;  awns  3-4  lines  long. 

Distribution. — Ptequent  in  waste  places,  roadsides,  and  fields, 
from  Canada  to  Virginia  and  Rocky  mountains.  Most  abundant 
of  the  brome  grasses  in  Iowa,  Story,  Boone  and  Polk  counties. 

Extermination. — Succumbs  readily  to  cultivation.  Fields  are 
largely  sown  from  plants  growing  in  waste  places.  Therefore,  cut 
down  the  weed  along  roa<lsides  and  in  waste  places. 

Chemical  Composilion. — Chemical  analysis  made  at  the  experi- 
ment station  at  Ames  by  Dr.  Weems  shows  the  following  results : 


Dig,l,z.cbyG0Oglc 


DESCRIPTIVB  MANUAL 


Pta.  K.     Soft  CheBB,  Annual  Brome  Qraas   (Bromua  hordeao»ut).     Common  li 

nelds  and   wKBte  placas. 

( PhotoKTaphed   by   Colbum. ) 


Fto.   tt-A.     Distribution   of  Soft 
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This  grass  is  very  nutritious  in  its  young  condition.  The  protein 
varies  from  2.14  per  cent  to  4.19  per  cent,  but  there  is  a  seeming 
variation  with  different  plants  found  under  different  conditions. 


Chess,  Cheat  (Bromus  sccalinus  L.). 

Description. — An  erect  annual,  2-3  ft,  "high ;  culms  smooth  or 
pubescent  at  the  nodes;  sheaths  striate  smooth,  scabrous  or  some- 
times pilose ;  ligule  short,  blunt ;  leaf -blade  6-12  in.  long,  rather 
broadly  linear,  smooth  beneath,  more  or  less  rough  and  pilose  on 
the  upper  surface:  panicle  4-8  in.  long,  erect,  the  more  or  less  com- 
pound branches,  spreading,  even  in  fruits;  spikelets  6-10  lines  long, 
oblong  ovate,  turgid,  6-12-flowered,  pendulous  io  fruit,  empty 
glumes  oblong  lanceolate,  acute,  the  first  3-5,  the  second  7-j;ci'v<  i! ; 
flowering  glumes  ovate-oblong,  obscurely  7-nerved,  smoitli  /  mi- 
nutely downy  along  the  margins  and  toward  V  ■  npex,  bekomiiig 
nearly  cylindrical  in  fruit;  palea  obtuse,  strongly  nerved;  nerves 
toothed  or  fringed  with  distant  bristles. 

DIslribul ion. —Common  wherever  wheat  is  cultivated  and  some- 
times in  waste  places,  from  the  Atlantic  to  the  Pm'  ■!■.  At  one  time 
common  in  iiiiiiiy  parts  of  Iowa,  but  now  occurring  sparingly  ex- 
cept where  wiiriit  is  cultivated. 

; 

Extermination.— Use  clean  seed  and  sow  in  clean  soil.  The  weed 
succumbs  readily  to  cultivation. 

Chemical  Composition. — The  common  Bromus  secalinus  analyzed 
it  the  Iowa  station  by  Weems  shows  the  following  analjrsis. 
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.   27-A.     Distribution  ot  CbeM  ( 
NATURAL  CONDITION. 
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There  ia  considerable  nourishment  in  ihe.  nutritive  substance 
when  the  plant  is  young,  but  when  old  it  can  not  be  considered 
very  nutritions. 

Downy  Brome  Grass  {Bromus  tectorum  L.). 

Description.- — A  slender,  erect,  leafy  annual.  7-25  in,  high,  with 
narrow,  softly  pubescent  leaves,  and  open,  nodding  panicles,  3-7V^ 
in.  long;  spikelets  S-S-flowered,  with  unequal,  acuminate-pointed, 
hirsute,  empty  glumes,  and  rough  or  hirsute  floweriog  glumes,  4-6 
lines  long ;  awns  6-8  lines  long. 

Distribution. — 'Common  in  waste  places,  Rocky  monntains  and 
the  Pacific  coast,  Atlantic  states,  Maine  to  Iowa.  Not  abundant  ia 
Iowa. 
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Fid.   ii-    Downy  or  Awned  Brome  QrasB  (Brotnus  teclorum).     An  annual  grass 

In  streets  of  our  larger  cities. 

(Photographed  by  Quade.) 


Ha,  tS-A.     Distribution  of  Downy  Brome  Grass. 
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Extermination. — Care  should  be  used  in  destroying  packing  ma- 
terial. In  the  few  localities  in  which  this  weed  occurs  in  Iowa,  it 
has  come  from  packing  material.    It  succumbs  readily  to  cultivation. 

Poison  Darnel  {Lolium  temulentum  L.). 

Description. — An  annual,  with  smooth,  stout  culm,  2-3  ft.  high ; 
sheaths  scabrous;  ligule  short,  spike  6-12  in.  long;  spikelets  5-7- 
flowered;  empty  glumes  sharp  pointed,  as  long  as  the  spikelet,  flow- 
ering glumes  turgid,  awned  or  awnless,  shorter  and  broader  than 
in  L.  perenne. 

Distribution. — Introduced  from  Europe;  naturalized  in  eastern 
North  America  and  quite  abundant  on  the  Pacific  eoast ;  found  in 
many  counties  in  Iowa. 
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Pio.  I9-A.      EHstrJbutlOD  o(  Polaoti 


Extermination. — Sow  clean  oats  or  wheat.    The  weed  succumbs 
readily  to  cultivation. 


Quack  Grass  {Agropyron  repens  Beauv.). 

Description. — ^A  perennial  with  a  many-jointed,  creeping  rhi- 
zome (root-stock) ;  culm  from  18  in-4  ft.  high,  bearing  numerous 
■leaves  from  5-12  in,  long,  and  from  l/^-^/i  in.  wide;  margins  rough, 
very  smooth  beneath,  slightly  hirsute  above;  spikes  6-12  in,  long, 
erect;  spikelets  on  opposite  sides  of  a  jointed  and  channeled  rachis, 
pabescent  on  the  mai^in,  erect,  4-8-floweredi  lower  or  sterile  glumes 
acute  or  short-awned,  prominently  5-7-nerved,  flowering  glumes 
smooth;  palet  acute  or  somewhat  rounded,  smooth  or  slightly  pube- 
scent. 

The  Western  Wheat  Grass  {Agropyron  smithii  Bydb.)  is  closely 
related  to  quack  grass.  The  plant  is  glaucous;  leaves  are  rigid, 
bluish  green  in  color,  scabrous  on  the  margin,  edges  rolling  in; 
spikelets  7-13  flowered,  in  a  thicker  spike  ("head")  than  quack 
grass;  running  root-stocks  ("roots").  Common  along  railways 
and  in  northwestern  Iowa.  This  plant  is  not  considered  a  weed. 
It  may  be  used  to  plant  railway  embankmenta 

The  Slender  Wheat  Grass  [Agropyron  tenerxim  Vasey)  produces 
a  slender  long  head,  greenish  in  color,  running  roots  absent. 

Distribution. — This  graES  is  common  and  widely  distributed  from 
Manitoba,  Minnesota,  and  western  Iowa  to  Arkansas  and  Texas. 
In  Iowa  it  has  been  found  and  reported  in  the  following  localities ; 
Afton  Junction,  Ames,  Armstrong,  Iowa  and  Minnesota  line  nea' 
Teyloa   (Jlinnesota),  Elmore,   Hampton,   Ilarcourt,   Keokuk,  Des 
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Moines,  Mason  City,  Nora  Springs,  Ontario,  Pilot  Mound  and  in 
Hamilton  county.     It  is  especially  common  in  the  loess  soil  from 


r  Clark  and  Fletcher.) 
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Pio.  lO-A.     DUtrlbutlon  of  Quack  Grasa. 

CaiToll  to  LyoQ  coimty  «nd  eastward  and  northward  and  is  found 
extensively  along  railroads.  It  is  found  in  northern  Iowa  from 
Mississippi  to  Missouri  rivere,  probably  in  every  county. 

Extenmnation. — ^With  reference  to  the  extermination  of  quack 
grass,  experiments  made  at  Ames  indicate  that  quack  grass  can  be 
exterminated.  When  it  covers  considerable  areas  it  may  be  neces- 
sary to  summer  fallow.  The  land  should  be  plowed  in  August  when 
the  small  grain  crop  has  been  removed.  The  first  plowing  should 
be  shallow,  not  more  than  two  or  three  inches  deep.  Then  harrow 
with  a  common  drag.  This  will  expose  a  large  number  of  the 
"roots".  If  the  grass  appears  again,  run  over  the  field  with  a  disc 
and  drag.  This  should  be  continued  for  the  remainder  of  the  sea- 
w)D.  In  the  spring  plow  the  soil  six  or  seven  inches ;  drag  and  ex- 
pose the  "roots".  The  field  should  be  kept  free  from  weeds  of  all 
descriptions  during  the  entire  growing  season.  It  may  be  neces- 
sary to  go  over  the  field  at  least  once  a  week  to  get  all  of  the  quack 
grass.  Where  land  briiigs  as  much  per  acre  as  in  Iowa,  no  farmer 
can  afford  to  leave  his  land  fallow.  The  field  should  be  given  the 
tame  treatment  in  ike  fall  and  early  spring  as  outlined  above.  Sow 
thickly  with  one  of  the  foUowing  crops:  Sorghum,  Millet,  Buck- 
wheat, or  Rye.  These  crops  wHl  not  ent»-eljf  kiU  the  quack  grass  but 
will  reduce  its  vitality  to  such  an  extent  that  what  remains  may  be 
easUy  treated  by  plowing  six  or  seven  inches  deep  in  the  fall,  follow- 
ing with  a  harrow.  With  sorghum  very  little  quack  grass  wtU  re- 
main. Experience  has  shown  that  quack  grass  is  shallow-rooted  and 
that  the  roots  will  not  grow  readily  through  the  soil  beyond  a  depth 
of  nz  inches. 
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Fia.  30-B.  Weaiern  ^Vheal  G 
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apiiron  smflhJO.  Common  along  rail- 
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The  following  suggestions  for  extenmuating  the  weed  are  made 
by  Fleteher  and  Clark:  "Let  the  plant  exhaust  its  auhstazice  in 
the  production  of  a  bay  crop,  which  should  be  cut  and  removed  as 
soon  as  the  head  is  formed  and  before  it  is  in  bloom.  Plow  shallow 
and  cultivate  until  the  root-stocks  have  been  brought  to  the  surface 
by  implementa  that  can  be  forced,  after  repeated  applications,  to  the 
full  depth  of  the  furrow,  A  disc  is  not  satisfactory  because  the  cut- 
tings from  the  root-stocks  are  difficult  to  gather  and  they  perpetuate 


Fio.  30-D.     DIalributloa  o(  Slender  Wheat  OracB. 

the  growth,  wherever  transplanted.  When  brought  to  the  surface  the 
root-stocks  should  be  gathered  and  burnt  or  removed.  This  should 
be  done  at  once  before  the  plant  has  had  an  opportunity  to  renew 
its  growth.  For  Manitoba,  S.  A.  Bedford  recommends  plowing  up 
the  coucbgrass  late  in  the  spring  and  seeding  at  once  to  barley,  three 
bushels  to  the  acre. '  * 

Chemic(U  Composition. — Various  chemical  analyses  have  been 
made  of  quack  grass.  The  following  were  reported  by  Weems  from 
material  grown  in  Iowa. 
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It  is  not  as  valuable  for  pasturage  as  llue  ^raas  but  it  compares 
very  favorably  with  timothy  in  regard  to  the  amount  of  protein  and 
nitrogen  free  extract  it  contains. 

Squirrel-tail  Grass  {Hordeum  jubatumh.). 

Descripiion.^An  annual  cr  winter  annual  from  6  in  -2  ft.  high, 
producing  librous  roots  which  form  solid,  compact  bunches,  leaves 
not  unlike  those  of  blue  gra^s,  but  paler  in  color,  from  2-4  in,  long, 
margins  scabrous;  flowers  in  a  dense  spike  from  2-4  in.  long,  pale 
green  or  purplish  in  color;  spike  oonsisting  of  a  number  of  1-flow- 
ered  spikelets,  3  occurring  at  each  joint,  1  being  perfect,  the  other 
spikelcts  awl-shaped,  rudimentary,  and  borne  on  short  stalks,  1 
sterile  spikelet  occurring  on  each  side  of  the  perfect  flower,  which 
hears  a  long  awn;  at  each  joint  will  be  found  6  empty  !ong-awned 
glumes  spreading  at  maturity  giving  to  the  plant  ils  bristly  appear- 
ance ;  when  mature,  the  spike  breaks  up  into  joints  consisting  of  the 
rudimentary  spikelets  and  a  perfect  dower,  so  that  each  joint  has 
one  "seed,"  the  number  of  "seeds"  in  a  spike  varying  from  35-60. 
A  single  cluster  of  plants  may  therefore  produce  from  three  hun- 
dred to  two  thousand  mature  "seeds".  The  plant  has  a  wonderful 
capacity  for  "stooling".  From  a  single  plant  aa  many  as  forty 
spikes  may  be  produced,  and  the  number  no  doubt  often  exceeds  this. 

Distribution. — Squirrel-tail  grass,  originally,  was  abundant  in  the 
vicinity  of  alkali  lakes  and  along  the  borders  of  streams  west  of 
Missouri  river.  It  also  occurred  sparingly  on  the  North  Atlantic 
coast;  now,  however,  it  is  common  across  the  continent.  In  Iowa  it 
is  abundant  in  all  parts  of  the  state  not  only  in  pastures  but  in  mea- 
dows, fields  and  gardens. 

Extermination. — Squirrel-tail  or  wild  barley  is  a  most  pernicious 
weed  along  the  roadsides  and  in  pastures  and  meadows;  pernicious 
because  it  not  only  prevents  the  growth  of  the  better  grasses  but  is 
injurious  to  live  stock.  As  this  weed  is  most  common  in  the  pas- 
ture, the  best  way  to  treat  it  is  to  mow  the  pasture  before  the  grass 
has  matured  its  seed.  Since  this  weed  is  an  annual,  or  winter  an- 
nual, this  would  effectively  dispose  of  the  plant  were  it  uot  for  the 
fact  that  the  seed  is  blown  in  from  neighboring  fields  and  roadsides. 
Cultivation  will  readily  destroy  the  weed  and  where  it  is  abundant 
in  fields  shallow  cultivation  followed  by  the  disk  and  harrow  should 
be  effective. 
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Clark  and  Fletcher,  in  regard  to  exterminating  this  grass,  which 
m  Canada  is  known  as  Skunk-tail  Grass,  say:  "There  is  no  difH- 
culty  is  eradicating  this  grass  from  any  land  which  can  be  plowed, 


SqulTTel-tBll    GrasH   or   Wild    Barley    (Hord 
pastures  and  roadsides. 
(After   Clark    and    1 


iubatum).     Meadows, 
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as  the  usual  method  of  breaking  in  June  will  destroy  it.  It  gives 
most  trouble  in  waste  places  where  it  ripens  its  seed,  which  is  spread 
abroad  in  every  direction  by  wind  and  water.  It  grows  freely  about 
the  edges  of  hay  sloughs  on  the  prairie  and  is  generally  ripe  before 
the  hay  is  cut.  Tiie  remedy  in  this  ease  would  be  cutting  before  the 
seed  is  formed." 


Fio.   32.     Squlrrel-tall  Gi 


lid  Barley  (Hordeum  fubi 
nea  in  lowa  pastures,  roadsides,  etc, 
lOtographeil   by  Charlotte   M.   King.) 


Chemical  Composition. — Analyses  have  been  reported  from  Iowa 
and  South  Dakota.    The  following  report  is  by  Weema  from  Iowa. 
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Little  Barley  {Hordeum  pusillum  Nutt.). 

Deicription. — An  annual,  4-10  in.  high ;  culms  more  or  less  genicn- 
brte  at  the  lower  nodes;  sheaths  smooth,  the  uppermost  often  in- 
flated and  enclosing  the  base  of  the  spike ;  leaf-blade  1-3  in.  long, 
usually  a  little  pubescent  on  the  lower  surface ;  spikes  narrow,  1-3 
in.  long;  empty  glumes  rigid,  the  4  internal  ones  of  each  group  di- 
lated above  the  base,  those  of  the  central  spitcelet  aublanceolate,  all 
awn-pointed;  outer  glumes  of  the  imperfect,  kteral  spikelets  seta- 
ceous ;  flowering  glume  of  the  central  sptkelet  awned ;  awu  equaling 
those  of  the  empty  glumes ;  florets  of  the  lateral  spikelets  awnless, 
or  nearly  so. 

Distribution, — Common  in  Missouri  and  Illinois  and  becoming 
plentiful  in  soutbeaatern  Iowa ;  also  in  Marshall  and  Pottawattjamie 
counties.    Common  on  the  plains. 

Extermination. — This  annual  weed  is  easily  destroyed  by  cultiva- 
tion. Comes  up  abundantly  in  streets  and  along  roadsides.  The 
production  of  seed  in  such  places  makes  it  possible  for  farm  land  to 
be  sown.    The  plants  should  be  cut  to  prevent  needing  of  farms. 

Chemical  Composition. — According  to  the  Wyoming  Experiment 

Station  the  composition  is  as  foUows  :* 

3ta.  87 :  complied  by  Henry  O-  Knight,  Frank  E.  Hep- 
1  Nelson.   BotanlBt. 
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FlO.    33.      Little    Barley 


irdoiim    puiillum). 
southern  Iowa. 
(PholOBraphed  by  Colbum.) 


fields.     Common    In 


Distribution   of  Uttle  Barler. 
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CYPERACEAE.  SEDGE  FAMILY. 

This  family  containB  few  ecCDoniic  plaots.  The  chufas  is  used  aa 
food  for  hogs.  The  papyrus  of  the  ancients,  and  the  so-called 
rusbee  of  our  ponds  belcng  to  this  family.  Many  of  the  plants  grow 
in  low  grounds. 

Northern  Nut  Grass  {Cypents  esculentits  L,). 

Description. — -A  grasslike  plant  growing  from  1-21/2  ft  high ;  with 
triangular  stems,  leafy  at  the  base  when  young,  later  leaves  termin- 
ating the  stems;  apikes  of  numerous  spikelets  with  from  12-30  light 
chestnut  or  straw-colored  flowers ;  scales  of  the  spikeleta  rough-mar- 
gined; achene  longer  than  broad. 

This  perennial  weed  spreads  extensively  by  its  underground  nut- 
like  tubers.  It  is  closely  related  to  the  Southern  Nut  Grass  {Cy- 
perus  rotimdus  L.)  and  in  the  north  entirely  replaces  it. 

Dutribution. — It  is  quite  generally  distributed  in  the  state  and 
occors  frequently  in  North  America  from  New  Brunswick  to  Texas; 
common  especially  in  low  spots.  Being  somewhat  yellowish  in  ap- 
pearance it  is  easily  rerognized. 

Eiterminaiion. — This  weed  can  be  exterminated  only  by  thorough 
cultivation.  Running  the  harrow  over  the  field  when  corn  is  young 
will  not  exterminate  the  weed.  The  little  offshoots  merely  sprout 
ag^n  giving  rise  to  many  more  plants.  Running  the  cultivator 
through  the  field  is  more  effective,  but  not  sufficient.  In  badly  in- 
fested Gelds  it  will  be  necessary  to  usa  the  hoe. 

JUNCACBAB,  RUSH  FAMILY. 

These  graaslike  plants  are  related  to  the  lilies.  They  generally 
grow  in  low  grounds  and  are  of  little  economic  importance. 
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Fia.  34.  Northern  Nut  Graaa  (Cvpertit  esmlenlus).  Corn  fields.  SBpeclallr 
low  grounds.  Young  plants  have  a  yellowish  color.  Weed  spreads  by  the 
"rooU." 
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Slender  Rush  {Juncus  tenuis  Willd.), 

Description. — A  leafy  perennial,  wiry  stem,  9-18  in.  high ;  leaves 

Hat  or  channeled;  flowers  in  panicles,  the  panicles  shorter  than  the 

invoiucral  leaves;  flowers  green,  sepals  lanceolate-acute,  spreading 

in  fruit;  capsule  green ;  seeds  small,  ribbed. 

Dittriiution. — A  cosmopolitan  weed  widely  distributed  in  North 
America;  common  along  beaten  paths  and  fields,  especially  in  pas- 
tures, in  every  part  of  Iowa. 


tigan  35A 
Slender  Ruah   IJuncua  tenuii ) .     Common  In  paaturea 

along  road  aides. 

(PhotogrBphed  by  Colbum.) 

Fia.  S6-A.    Distribution  o(  Slender  Ruah. 

Extermination.. — This  weed  is  not  difBcult  to  exterminate  by  cml- 
tivfttioD.  "Where  it  ocenrs  in  pastures  that  cannot  be  cultivated,  an 
effort  should  be  made  to  start  a  leguminous  plant  like  white  clover 
which  will  kill  out  the  rush  to  some  extent. 
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LILIACEAE.  LILY  FAMILY. 


This  family  contains  a  number  of  economic  plants  like  onion,  gar- 
lic, leek,  chives,  such  cultivated  ornamental  plants  as  the  lily,  lily 
of  the  valley,  and  hyacinth  and  some  poisonous  plants  as  the  colchi- 
cum  and  bunch  flower. 

Common  Bunch  Flower  (Melanthium  virginicum  h.). 

Description. — Tall,  leafy-atemmed  plants  3-5  ft.  high ;  leaves  lin- 
ear, the  lower  sheathing,  the  upper  similar  and  sessile ;  flowers  in  an 
ample  panicle,  fragrant ;  perianth  of  flat  segments  greenish  yellow ; 
styles  persistent,  capsule  3-eelied;  8-10  seeds  in  each  cavity. 

Distribution. — In  low  meadows  and  prairies  from  New  England 
to  Iowa  river  basin,  Minnesota,  Texas  and  Florida.  Common  only 
in  eastern  central  Iowa  to  the  Missouri  line. 


(  y elanthiam   ulrjTfnfcuiit )      In   meadows,  eastern   and 
FouCliem  Iowa.     Polaonous. 
(Photo  Gardner.) 
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Fro.  3S-A.     Distribution  o(  Bunch  Flower. 

ExtermiTiation. — This  weed  is  commoii  only  in  native  meadowB 
It  is  killed  when  these  meadows  are  broken  np  and  cultivated. 


Wild  Onion  {AUivm  canadense  L.). 

Description. — ^A  perennial  herb,  with  small  scapose  bulb;  bulb 
coat  somewhat  fibrous;  flowers  umbellate,  umbels  densely  bulbifer- 
ouB ;  perianth  of  6  divisions  whieh  are  narrowly  lanceolate,  as  long 
as  the  6  stamens  or  longer ;  capsule  3-celled,  not  crested ;  seeds  black. 

Distribvtion. — Common  in  moist  meadows  in  many  parts  of  Iowa : 
Boone,  Story,  Marshall  and  Polk  counties ;  from  New  Brunswick  to 
Wisconsin,  Texas  and  Florida. 

Extermination. — This  weed  is  common  in  native  meadows,  seldom 
persiats  like  the  wild  garlic  (Allium  vineale)  of  Europe  in  cultivated 
fields;  thorough  cultivation  of  the  field  with  a  plow  and  disk  and 
cultivator  will  destroy  the  weed. 


DICOTYLEDONEAE,  DICOTS. 

Stem  formed  of  pith  wood  and  bark;  between  the  bark  and  wood, 
the  cambium  I«yer  an  annual  ring  of  wood  formed  each  year;,leaves 
netted  veined ;  flowers  generally  on  the  plan  of  five ;  embryo  with  a 
pair  of  cotyledons.  Rose,  pigweed,  potato,  bean,  clover,  Russian 
thistle,  horse  nettle,  Canadian  thistle  belong  to  this  division. 
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Fra.   JT-A.     Distribution  o*  Wild  Onion. 
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URTICACKAB.   NETTLE   FAMILY. 

This  family  in  the  large  sense  contains  such  economic  plants  as 
the  &g,  india  mbber  tree,  hemp,  hop,  and  such  trees  as  the  backherry 
and  elm. 

Nettle  [Urtica  gracilis  Ait.). 

Descriptwn.~A  perennial,  stinging  herb  from  2-6  ft.  hi^;  spar- 
ingly bristly;  leaves  ovate -lanceolate,  sharply  serrate,  with  long 
petioles,  3-5-nerved  sparingly  pubescent,  petioles  usually  bristly; 
Sowers  inconspicuous,  paniculate,  dioecious  or  of  staminate  and  pis- 
tilate  flowers;  achene  compressed,  inclosed  by  the  persistent  calyx. 
Hairs  multicellular  at  base,  urticating. 


Pio.   18.     Stlnstng  Nettle  lUrtloa  irrocOta).    Common  alooK  (eiicei  and  li 
places,     a,  ttlnglng  b«lrs  of  plant. 
(Pbolocraphed  b7  Colburn.    a  drawn  b7  Charlotte  H.  King.) 
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Pia.  3R-A.     Distribution  of  Nettle. 

Vutribution. — Eastern  Canada  to  Wiseonsin,  Minnesota,  central 
Canada  and  Louisiana ;  found  along  roadsides,  borders  of  thickets 
and  woods;  occasionally  in  gardens  and  waste  places  e^eciaUy  in 
eastern  and  southern  Iowa. 

Eztermination. — The  perennial  root  stocks  make  this  weed  quit« 
persistant  and  difficult  to  destroy,  because  the  weed  often  occurs  in 
inaccessible  places  along  fence-rows ;  however,  persistent  cultivation 
will  exterminate  the  weed. 

ChsnUcal  Composition.* 
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Hemp  (CanTiabis  sativa  h.). 
Description. — ^A  rough,  stout,  dioecious  annual,  3-10  ft.  tallj 
inner  bark  of  tough  fibers;  leaves  digitate,  of  5-7  linear-lanceolate, 
coarsely  toothed  leaflets,  the  upper  alternate;  flowers  green;  stam- 
inate,  in  compound  racemes;  pistillate,  in  erect  spikes,  each  con- 
sisting of  a  calyx  of  a  single  sepal  folded  around  the  ovary  and  2 
filiform  stigmaa;  fruit  an  achene;  endosperm  fleshy;  embryo 
curved. 

*Conipllad  by  Jenkins  and  Wlntan:  Bull.  Off.  Bxp.  Sta.  11. 
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Fto.    S8-B.      Hemp    (CannaMa   taliva). 
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Distribution. — Waste  places,  New  Bnmswiek  aoath  to  North 
Csrolioa  and  west  to  Minnesota,  Kansas,  and  Eocky  mooBtaiiw. 
Widely  distributed  through  cultivation  bat  often  becoming  a 
troablesome  weed.  In  many  parts  of  Iowa;  reported  from  Story, 
Dubaque,  CliDton,  Polk,  Boone,  Allamakee,  Witmeshiek,  Marshall, 
Grundy,  Plymouth,  Pottawattamie  and  other  coxinties. 

Extermination. — Easily  killed  by  cultivation.  Practice  rotation 
of  crops. 

Pellitory  {Pciriet<ma  penntylvanica  Mohl.). 
DesmpNon. — A  low,  annual,  umple,  or  sparingly  branched  mi- 
nutely downy  plant ;  oblong-lanceolate,  thin  leaves  with  opaque  dots ; 
flowera  monoedously  polygamous  shorter  than  involucre ;  glomerate 
except  in  the  lower  axils ;  stigma  sesaile. 


PaUltom   (Portotarla  pennaiilvaiifca).     Common  I 
buildings. 
(Photograpbed  by  Hart.) 
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Pia.  S9-A.     Distribution  of  PaUltory. 


Distributiojt. — Massachusetts  to  MinDesota  and  soathward.    Com- 
mon in  Iowa  in  shady  places,  lawns  and  woods. 


no.  IS-B.     Pellltorr  4Part«tarla  |ienn>vlvan<ca.) 
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ExtermiBation. — This  weed  ia  usually  ezterminated  by  coltiva- 
tion  and  may  be  destroyed  by  the  application  of  iron  snlphate  at 
the  rate  of  100  pounds  to  a  barrel  of  water. 

POLTaONACBAB,  8MARTWEBD  FAlflLT. 
This  family  contains  the  pie  plant,  canaigre,  prince's  feather, 
and  buckwheat. 

Curled  Dock,  Yellow  Dock  (Rutnex  criapua  L.). 
Description. — A  smooth  perennial  from  3-1  ft.  hiph ;  leaves  with 
strongly  wavy  and  curled  margins,  lanceolate  and  acute,  lower  leaves 
with  bases  somewhat  tmncate  or  inclined  to  be  heart-shaped ;  flow- 
era  collected  in  dense  whorls,  extended  or  piDlooged  into  racemes, 
entirely  leafless  above>  but  below  with  small  leaves;  6  sepals,  the  3 
outer,  herbaceous,  leaflike,  the  3  inner,  larger  and  somewhat  curled, 


Fia.   40.      Sour  Dock,   Curled  Dock  or   Yellow  Dock    (Bumei  orispm 
In   low  grounds,   clover  tneadowa,  fields,  etc. 
{Photogmphed  by  Colbum.) 
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Fio.  10-A.     Dlatributlon  of  Curled  Dock. 

and  after  flowering  forming  the  vaivea  of  the  fruit,  which  sarronnd 
the  3-angled  fruit,  each  valve  bearing  a  grain.  The  R.  alttssimus 
Wood.  occnrB  in  low  ground,  and  is  from  2-6  ft.  high,  with  leaves 
oblong,  lanceolate,  acute,  pale,  thickiah,  but  without  curled  mailing 
as  in  B.  crispus  L.,  and  longer ;  racemes  long,  spikelike,  paniclcd, 
nearl7  leaBess ;  has  a  conspicuous  grain. 


Diatr^ution. — It  is  native  to  Europe  where  it  has  long  been  known 
as  a  tronblesome  weed ;  common  throughout  eastern  North  America, 
Pacific  coast,  and  Rocky  mountains;  abundant  in  Iowa  in  clover 
meadows,  along  roadsides  and  in  pastures. 


Chemical  Composition.- 
ported.* 


-The   following   analysis   has   been    re- 


I   =■' 


Extermination. — One  of  the  most  efficient  means  of  destroying 
this  weed  is  to  root  it  out  by  the  hand  and  this  is  done  very  readily 
in  the  spring  when  the  soil  is  wet  by  taking  hold  of  the  plant  just  at 
the  surface  of  the  ground,  giving  the  root  a  slight  twist  and  at  the 
same  time  an  upward  pull,  when  it  will  readily  come  from  the  soil. 
Where  it  is  common,  however,  it  is  sometimes  plowed  or  a  spud  is 
nsed.  This  method  is  not,  however,  so  effective  as  the  pulling 
method. 


Storer  and  Anderaon. 
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Fio.  41.     Curled  I 

Clark  and  Fletcher  suggest  the  following  treatment :  ' '  Sow  clean 
seed.  '  The  prevalence  o£  dock  in  meadows  is  due  to  sowing  con- 
taminated giraas  and  clover  seeds.  Land  worked  onder  a  short  rota- 
tion of  crapi'^ff  never  badly  infested  with  docks.  When  the  soil  is 
soft  after  continued  rain,  they  can  be  pulled  from  meadows  and 
pastures.  Pull  or  cut  and  destroy  all  seed-bearing  pl&nts  before 
harvesting  a  clover  seed  crop.  A  handful  of  salt  placed  on  the 
crown  of  docks,  after  cutting  in  dry  hot  weather,  will  extract  the 
moisture  and  destroy  the  root ;  this  is  a  remedy  sometimes  used  in 
lawns  and  pastures  when  the  soil  is  too  hard  and  dry  to  permit 
pulling  them." 

Smooth  Dock  (Bu-mex  altissimus  Wood.}. 

Description. — A  tall,  smooth,  perennial;  leaves  pale,  ovate,  or 
oblong-lanceolate,  thickish ;  flowers  in  paniculate  spikelike  racemes, 
in  crowded  whorls,  nodding  pedicels,  shorter  than  the  fruiting  calyx ; 
valves  broadly  ovate  or  obscurely  heart-shaped,  one  with  a  conspicu- 
ous pale  grain ;  achene  triangular,  pale. 

Distribution. — Common  in  the  northern  states  and  abundant  in 
low  grounds  and  highways,  also  in  pastures  throughout  Iowa. 
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Pro.    42,     Smooth  or   Peach-leaded  Dock   (BumBJt  altitaimuay.     Ijow  meadows, 

roadsides  and  paaturcB. 

(Photocraphed  by  Colbum.) 


Pw.   4Z-A.     Dtstrlbutlon  of  Smooth  Dock. 


rui,z...vC00glc 


WEED  FLORA  OP  IOWA 


Fra.  43.    Smooth  or  Peach-leaved  Dock  (Rumtx  alliaatmiu).  Dandelion  ITaraxa- 

cum  of /toliialei ,  and  other  weeds.   This  Is  where  the  seed   cornea  from   to 
spread  weeds. 

(Photographed   by   Charlotte  U.   King-) 

Extermination.—Thia  weed  has  running  roots  <and  canDOt  be  de- 
stroyed in  the  same  way  as  sour  dock.  The  roots  are,  however,  shal- 
low, and  can  be  destroyed  by  giving  cultivation  exposing  the  roots 
to  the  sun. 


Bitter  Dock  (Rumex  ohtusif alius  L.). 

Description. — A  perennial  herb,  with  roughish  stem ;  leaves  some- 
what wavy,  the  lowest  ovate  heart-shaped,  obtuse,  the  upper  oblong- 
lanceolate,  acute ;  dowers  inconspicuous,  greenish  on  jointed  pedi- 
cels ;  valves  of  the  fruit  conspicuous,  toothed  at  the  base. 

Distribution. — Naturalized  from  Europe ;  eastern  Canada  to  Wis- 
consin, Minnesota  and  south  to  Texas  and  Florida.  It  is  found  in 
waste  places,  sparingly  introduced  into  Iowa  with  clover  seed. 

Extermination. — The  yellow  spindle-shaped  root  is  easily  pulled 
by  giving  the  plant  a  slight  twist,  especially  when  the  ground  is 
moist.    Clover  seed  containing  this  weed  should  not  be  sown. 
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FM.  U.    Bitter  T>oc\c,  Red  Veined  Dock  (Sumex  obtttaifoUua).    Common  ll 
clover  meadows  In  southern  loWa. 
(Pbotographed  by  Colbum.) 


-A.      Distribution  of   Bitter  Dork. 
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Sheep  Sorrel  {Eumex  acetoseUa  L.}. 

Description. — A  low  smooth  anaaal  or  peramial,  uaually  the  lat- 
ter, growing  from  6-12  in.  high,  producing  an  erect  stem,  with  hori- 
zontal, creeping,  i^oody  root-stocks  or  rhizome ;  petioled,  narrowly- 
hastate,  narrow, '  lanceolate  leaves,  the  upper  linear;  flowers  on 
jointed  pedicels,  i^oecio'us,  small,  in  a  terminal  naked  panicle;  small 
green  calyx ;'  exserted  stamens ;  the  valves  not  enlarging  in  fruit. 

Diatribution. — Sheep  sorrel  has  long  been  known  as  a  troublesome 
weed  in  Europe,  and  in  the  northern  states;  perhaps  indigenous  to 
the  United  States;  at  least  now  common  across  the  continent  in  the 
north.  It  is  common  everywhere  in  Iowa,  more  particularly  in  sandy 
or  gravelly  soils. 

ExiermtTiation. — The  plant  succumbs  qnite  readily  to  cultivation, 
and  where  the  fields  are  thoroughly  cultivated  with  hoed  crops,  it 
is  seldom  troublesome  more  than  one  season.  In  fact  the  vast  ma- 
jori^  of  plants  may  be  killed  by  cultivating  the  soil  once  or  twice. 
The  roots  though  produced  abundantly  seem  to  be  unable  to  stand 
drying.  The  soil  on  which  it  occurs  should  receive  a  heavy  coat  of 
manure.  This  seems  to  be  approved  by  Dr.  Halsted  who  says: 
"This  pest  can  be  subdued  by  keeping  the  infested  land  under  the 
plow  for  a  short  time. ' ' 

Clark  and  Fletcher  say  in  regard  to  this  weed:  "Sheep  sorrel 
is  said  to  be  an  index  of  soil  characters.  It  seems  to  thrive  best  on 
sandy  or  gravelly  soils  deficient  of  lime.  An  application  of  lime  to 
slightly  acid  soils  produces  a  more  vigorous  growth  of  cultivated 
crops  and  curtails  the  opportunities  of  the  sorrel  to  grow  and  spread. 
Old  meadows  and  pastures  that  are  overrun  with  it  and  that  can- 
not well  be  brought  under  cultivation  may  be  pastured  with  sheep 
for  two  or  three  years  to  prevent  it  from  seeding  freely. 

A  three-year  rotation  of  crops  with  good  cultivation,  including 
shallow  plowing  directly  after  hay  crop  and  frequent  cultivation 
until  autumn  to  prepare  for  hoed  crops,  will  keep  sheep  sorrel  well 
Under  control  even  on  lands  that  seem  to  be  specially  suited  to  its 
growth. ' ' 

Wallace 's  Farmer  suggests  the  following :  "To  control  this  weed 
in  the  meadows  we  would  suggest  applying  manure  and  thickening 
up  the  grass  stand.  Putting  the  land  into  a  cultivated  crop  destroys 
this  weed." 
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Fn.  4G.      Sheep   Sorrel   or  Horse  Sorrel    (Rumex  aceloieltai.     Common  In  EBndy 

and  rravelly  Hotl. 

(After  Clark  and  Fletcher.) 
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Fio.  45-A.     Distribution  of  Sheep  Sorrel. 


Chemical  Composition. — The  ash  of  this  weed  is  reported  by  Wein- 
hold  as  follows : 


Fhoaphorlo  acid 


Erect  Knotweed  {Polygonum  erectumh.). 

Description. — An  annual,  glabrous,  stout,  erect,  or  ascending  yel- 
lowish green  herb,  1-2  ft,  high,  with  elliptical  leaves ;  flowers  yellow- 
ish and  inconspicuous,  1-2  in  an  axil;  stamens  5-6;  achene  dull, 
included, 

Dittribution. — Widely  distributed  from  the  northeast  to  Mani- 
toba, Wisconsin,  Minnesota  to  Arkansas,  and  eastward.  Common 
in  Iowa  especiolly  eastward,  and  in  Story,  Boone,  Marshall,  Polk, 
Allamakee,  Clinton  and  Dubuque  counties. 

Extermination. — Easily  exterminated  by  cultivation. 
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FM.  4«.     Erect  Knotweed    (PoIvfiO"!""  erectum).  Comi 
(Photographed   by   Hart) 


1  many  Mrt»  o(  tha 


Fio.    4S-A.      Distribution    of    Erecl    Kn< 
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Dooryard  KDOtweed  (Polygonum  aviculareh.}. 
Description. — A  scattered  or  soisevrli^^'ascendiwHlaish  grey  an- 
nual; leaves  acute  or  acuti^;  fowers  giieeDisG^witn-^tiUdfRh  mar- 
gitiB;  acheues  triangular,  duQ  and  minuteljr  granuler-s 


Fio.   4T-A.      D\: 


of  Dooryard   Knotweed. 
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Distribution. — ^NaUve  in  the  norttem  hemisphere,  Asia  and  North 
America,  common  everywhere  in  Iowa  in  gardens  and  waste  places. 
Usually  affected  by  fL  white  mildew. 

Extermination. — This  annual  weed  can  be  destroyed  only  by  giv- 
ing the  soil  on  which  it  occurs  cultivation.  It  frequenta  dry  and 
more  or  less  beaten  soil.  Where  it  ia  abundant  in  lawns  the  soil 
should  be  stirred  and  sown  to  white  clover. 

Bushy  Knotweed  (^Poliygonum  ramosissimum  Mz.). 

Description. — An  erect  or  ascending,  green  or  yeUowish  green 
smooth  herb  2-4  ft.  high ;  leaves  linear  or  lanceolate,  tapering  into  a 
petiole;  flowers  inconspicuous,  greenish;  stamens  3-6;  style  short; 
aehene  3'«ngled. 
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Pio,   4S.     Buihy  or  Erect  Knotweed   iPotygonum  ra 
nelds. 
(Ptiotographed  by  Hart.) 
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Bualiy  Knotweed. 


Distribution. — From  Manitoba  to  Texas,  also  in  PennsylvaDia ; 
frequent  in  fields  in  many  parts  of  Iowb,  in  Story,  Bfwne,  Worth, 
and  Cerro  Gordo  counties. 

Exterminaiion. — Easily  exterminated  by  cultivation. 


Pink  Smartweed  {Poly(fonum  lapathifolium  L.). 

Description. — Pink  smartweed  is  a  native,  glabroiis,  erect  annual, 
with  stem  swollen  at  the  nodes ;  lanceolate,  acuminate  leaves  with 
short  eiliate  petioles;  racemes  panicled,  nodding,  with  many  flow- 
ers ;  calyx  white  or  pink,  small  5-parted ;  6  stamens,  style  included ; 
achen'c  lenticular. 

Distribution. — This  weed  occurs  from  New  England  to  Nebraska 
and  Louisiana.  Native  to  Europe,  and  common  in  eastern  North 
America ;  everywhere  in  Iowa,  particularly  in  moist  situations. 

Extermination. — Easily  exterminated,  after  drainage  of  slough, 
by  cultivation. 
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Flo.    4».     Pink   or  Nodding   Smartweed    (Polveontttn   la]>atM/oIIum).     CommoQ 

In   com  QeldB. 

(PhotOKiaphed  by  Colbum.) 


Pia.  49-A.     DlMrlbution  of  Pink  Smartweed. 
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Marsh  Smartweed  {Polygonum  muhienhergit  (Meian.)  Wata.}. 

Description. — A  somewhat  pubescent  or  scabrous  perennial  with 
lai^  black  rootB,  decumbent  or  erect;  leaves  lanceolate  to  ovate, 
narrowly  acuminate ;  flowers  in  rather  long  hispid  spikes ;  sepals  5, 


Fia.   50.     Tanweed,'  Marsh  or  Muhlenberg's   Smartweed,   Devil's  Shoe-strlDs  or 
Shoe-string  IPolygoitum  tnuAlenber^li)  ;  a,  plant  hairs.    Ixiw  meadows  and 

(Photoeraphed  by  Colburn.     Drawing  by  Charlotte  M.  King.) 


Pni.  EO-A.     Distribution  of  Harsh  Smartweed. 
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bright  rose  color;  Bt&menB  5,  Btyles  2-cleft,  exerted.  Frequently 
only  sterile  plants,  or  flowering  rather  late  in  the  season ;  triohomes 
multicellular,  at  base  with  thick  outer  epidermal  walla. 

Dislributiov — Common  from  Canada  to  Florida  and  west,  found 
in  all  parts  of  Iowa ;  an  exceedingly  variable  plant ;  sometimes  found 
in  very  moist  situations,  and  in  stagnant  water,  or  in  somewhat 
higher  but  poorly  drained  situations.  The  black,  thickish  roots  are 
quite  characteristic  of  fhe  plant. 

Extermination. — ^Marsh  smartweed  or  tanweed,  as  it  is  sometimes 
called,  is  a  persistent  perennial  and  since  the  weed  grows  in  wet 
places  it  is  particularly  difficult  to  destroy.    The  best  method  of 


TADweed,   Marsh  Smanweed   IPolj/gonum  muhl«nb6rffUy. 
(Photographoa  by  W.  Newell.)  _^ 
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treating  it  is  by  thorough  cultivation,  exposing  all  the  root-stocks 
to  the  snn,  then  removing  the  young  plants  as  rapidly  as  they  mak* 
their  appearance. 

Wallace's  Farmer  suggests  the  following  treatment:  "It  grows 
lesa  vigorously  on  well  drained  land,  hence  the  first  st«p  in  eradica^ 
tion  is  to  drain  Ihe  field  thoroughly.  The  summer  fallow  is  perhaps 
the  best  course  of  treatment  Plow  the  infested  patch  early  and 
keep  the  disk  and  plow  working  on  it  regularly  all  summer  long. 
All  the  roots  that  can  be  locs'ted  should  be  pulled  up  and  burned 
after  drjaug  out.  A  heavy  pitchfork  and  plenty  of  muscle  will  soon 
fill  a  wagon  box  with  the  long,  tough,  yellow  roots.  A  heavy  seed- 
ing of  sorghum  helps  to  weaken  the  stand,  but  we  have  seen  patches 
aa  vigorous  as  ever  a  year  after  two  eucceeding  crops  of  sorghum 
had  been  grown  in  an  effort  to  smother  out  the  pest. ' ' 


Smartweed  {Polygonum  pennsylvanicum  L,), 

Description. — An  annual  1-2  ft  high,  with  lanceolate  leaves; 
branches  below  the  Sowers  beset  with  numerous  stalked  glands; 
Sowers  whitish  or  rose-colored ;  stamens  6-8,  style  2-oleft ;  fruit  an 
achene,  1%  lines  long,  flattened,  brown,  Bhining,  part  of  the  calyx 
remaining  attached  to  the  base. 

Distribution. — Pennsylvania  smartweed  is  common  from  New 
England  soutbwestward  end  westward  and  in  every  part  of  Iowa, 
coming  up  abundantly  in  com  fields,  sometimes  forming  a  mass  of 
rose-colored  flowers;  also  growing  up  abundantly  in  grain  fields 
after  harvest. 

Extermination. — This  smartweed  is  easily  exterminated  by  cul- 
tivation. 


Dig,l,z.cbyG0Oglc 


DBSCRIPTITE  MANUAL 


Fta.  El-A.    Pennflylvanla  Smartwaed  IPoluaonum  psniuvllHintCHtn).    Common  In 
{FhotOKraphad  by  Colbum.) 


61-B.     DiBtrlbutlon  of  Pennaylv&nl*  Smartwecil. 
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Water  Pepper  {Polygonum  kydropiper  L.). 

Description. — Much  like  P.  peruana  but  more  slender  and  often 
decumbent ;  flowers  greenish  on  slender  nodding  spi^s ;  achenes  dull 
in  color  and  the  whole  plant  more  or  less  acrid. 

Distribution. — Water  pepper  is  widely  distribdted  in  eastern 
North  America ;  naturalized  from  Europe  or  may  be  indigenous  in 
the  northwest.    Widely  distributed  in  Iowa. 

Extemwnation. — This  weed  ia  usually  found  in  moist  places  and 
is  not  very  troublesome  in  cultivated  fields  except  in  low  places. 
Fields  that  are  badly  infested  with  it  should  be  plowed  and  drained 
and  if  possible  some  leguminous  plants  like  alsike  clover  sows. 
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LadyS  Thtunb  (Polygonvlii  persicaria  h.). 

Dei^^tion, — A~^od(]iDg,  smooth,  glabrous  annual;  sheaths 
bristly  eiliate ;'  leates  Istrseolate,  marked  with  a  conspicuous  dark 
or  lunar  spot ;  spikes  short  cyliitd^e ;  peduncles  smooth ;  achene  flat- 
tened, smooth  and  shining. 

Distribvtion. — ^Lady's  t!humb  is  native  to  Europe,  common  in  east- 
(ra  North  America,  Rocky  mountains  and  on  the  Pacific  coast. 
Common  everywhere  in  Iowa,  particularly  in  waste  places  and  gar- 
dms,  and  growing  up  Abundantly  after  grain  has  been  harvested. 

Extermination. — This  weed  is  easily  destroyed  by  cultivation. 
The  main  point,  however,  is  that  seed  production  must  be  prevented ; 
hence  it  would  be  well  to  cut  off  the  plants  after  they  have  started 
to  produce  fiowers ;  this  will  effectually  prevent  seed  production. 


Google 


WEED  FLORA  OP  IOWA 


Fio,   G3-     Ldtdy'B  Thumb   (Polviiofiuni   psrsfcarta).     Camnioii   la  sKrdena,   1 
•nd  olons  roadaldes.) 
(After  Clark  and  Fletcher.) 
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Fra.   E3-A.     Distribution  of  Lady's  Thumb. 

Water  Pepper  or  Smartweed  (P.  kydropiperoides  Mx.). 
Description. — ^A  perennial  not  acrid ;  leaves  narrowly  lanceolate 
or  oblong ;  small  'flesh-colored  flowers  in  erect  slender  spikes ;  smooth 
acbenes  sharply  triangular. 


ru.  (4.    Water  Pepper  (PoljigonMm  hvdropiperoidety.     Common  tn  low  pla«ea. 


(PhotoKTsphed  by  Colbum.) 
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Fio.  64-A.    DlBtrlbutlon  o(  Water  Pepper. 


Distribution. — Water  peppw  is  distribated  in  swamps  from  eaat- 
em  Canada  southwest  to  Mexico;  it  is  also  distributed  across  the 
northern  states  to  California ;  common  in  low  wet  places  in  many 
parts  of  Iowa 


Fio.  G4-B.     Water  Smartweed   {Poltigonum  acrei. 
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4-C.     Distribution  of  Water  Smartweed. 


Extermination. — Since  this  perennial  weed  is  most  abundant  in 
sloughs,  drainage  must  be  resorted  to  before  an  effective  means  of 
extennination  can  be  used.  After  this  it  will  give  little  tronble  in 
cnltiTaition. 

Tbe  Water  Smartweed  {Polygonum  acre  H  B  K)  is  a  nearly 
smooth  perennial  with  stems  rooting  at  the  decumbent  base ;  erect, 
dense  spikes  of  whitish  or  flesh-colored  flowera.  It  is  common  in 
low  grounds. 

Black  Bindweed  or  Wild  Buckwheat  {Polygonum  convolvulus  L.). 

Description. — An  annual,  twining,  with  smooth  joints;  leaves 
halberd  or  heart-shaped ;  Sowers  in  corymbose  racemes ;  achene  dull 
black,  triangular  and  minutely  roughened. 

Distribution. — This  weed  is  widely  scattered  with  grain  seed, 
especially  with  wheat  and  oats.  It  is  often  most  troublesome  in 
small  grain  fields.    In  Iowa,  however,  it  occurs  in  gardens  and  along 


ExtermxTiation. — It  is  not  difficult  to  destroy  the  weed  by  giving 
clean  cultivation,  since  it  succumbs  easily  to  such  treatment.  Sow 
only  dean  seed. 

Clark  and  Fletcher  recommend  as  follows:  "Sow  clean  seed 
grain.  The  seeds  retain  their  vitality  for  a  relatively  short  period, 
probably  not  longer  than  three  years,  except  in  the  drier  soils  of  the 
western  plains.  The  Buppreasion  of  this  peat  is  therefore  lai^ely 
dependent  on  the  prevention  of  a  continued  supply  of  fresh  seeds  to 
the  soil.  This  weed  gives  little  trouble  on  land  under  a  short  rota- 
tion of  crops,  including  hay,  for  two  years. 
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Fia.  G5.     Bindweed  or  Wild   Buckwheat   (PoluBonHm  coHvoIvulaa) .  Conunon  In 

grain  fields  and  wagte  places. 

(After  Clark  and  Fletcher.) 
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Fio.   BG-A.      Dlatrlbutlon  of  Black   Bindweed. 

The  seeds  of  wild  buckwheat  do  not  germinate  in  the  spring  until 
the  soil  is  quite  warm.  Most  of  the  early  plants  can  be  destroyed 
in  the  grain  crops  by  an  application  of  the  harrow  when  the  grain 
is  about  three  inches  high.  The  young  plants  soon  root  firmly  and 
the  harrowing,  to  be  eflfective,  must  be  done  JTist  as  they  emerge 
from  the  ground. ' ' 

CHBNOPODIACEAE.    QOOSBFOOT    FAMILY. 

This  family  contains  the  spinach,  sugar  beet,  beet  and  salt  boshes. 

"Winged  Pigweed  {Cydaloma  atripUdfoUum  (Spreng.)  Coult.). 

Description. — ^An  annual  with  alternate  sinuate-toothed  petioled 
leaves;  small  iaconspieuous  fowers  in  open  panicles;  winged  seeds; 
herb  diffusely  spreading  or  often  spherical  in  form  similar  to  the 
Russian  thistle  or  Iowa  tumbleweed. 

Distnbution. — Native  from  Manitoba,  Minnesota,  to  Illinois,  Ark- 
ansas and  the  Rocky  mountains.  .  In  Iowa  it  is  found  along  Missis- 
sippi river  in  Dubuque  and  Muscatine  counties,  in  Linn  county, 
and  along  Missouri  river, 

Exierminaiion. — This  weed  is  easily  exterminated  by  cultivation. 
In  Iowa  has  probably  been  spread  with  western  grass  seed  and  in 
stock  cars. 
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Fio.  fie.     WeBtem  Tumblewerf  or  Wlngea  Pigweed   ICyclotoma  atrlftic^oltutni 

Sandy  soil,  Muscatln«  laland,  ate 

(Photographed  by  Colbum.) 


Fu.  Et-A.    Dtatrlbntlon  ttt  Wlnted  PlswMd. 
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I.  ET.    Wlnsed  FlKWeed  lCi/oloU>ma  atripUeifoUMtn) .    Beea  and  cross  lectlon  of 
(An«F  W.  J.  B«ai,  Mich.  Asr.  Bip.  Sta.) 


Mexican  Fireweed  {Kochia  scoparia  Schrad.)  ■ 

Description. — An  annual,  erect,  pnbernlent  or  glabrate  herb; 
leaves  lanceolate  to  linear,  ciliate  acuminate;  flowera  sessile  in  the 
axils  of  the  npper  leaves,  forming  short  dense-bracted  spikes ;  fruit- 
ing calyx  segments  each  with  a  short  triangular  horizontal  wing. 
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Fxa.    68.      Mexican    FIreweed.    IKocbta  tcoparlai.     A 
tlvatJon. 
(Drawn  by  F.  C.  Collins.) 
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Fio.  GS-A.     Distribution  at  U«xlcaii  FIreweed. 

Distribution. — In  waste  places  commonly  cultivated  and  now  a 
frequent  escape  in  Iowa.  Common  in  many  of  the  northern  states. 
Rocky  mountains  and  the  Pacific  coast.  From  eastern  Europe  and 
western  Asia. 

Extermination. — This  weed  is  easily  extenuinated  by  cultivation. 


Mexican  Tea  (Chenopodium  ambrosioides  L.). 

Description. — A  smoothish  annual,  or  slightly  pubescent ;  strong 
scented ;  leaves  oblong  or  lanceolate,  entire  or  cut-pinnatifid,  nearly 
sessile;  spikes  densely  flowered,  leafy;  flowers  in  small,  dense,  axil- 
lary spikes;  calyx  3-parted  enclosing  the  fruit.  The  wormseed 
(C  anthelfmnticum)  is  an  annual  or  sometimes  a  perennial;  leaves 
more  strongly  toothed;  the  flowers  osually  in  bractlesa  panided 
spikes. 

Distribution. — Mexican  tea  is  found  southward,  occurring,  how- 
ever, from  Maine  to  California.  The  wormseed  has  nearly  the  same 
distribution  oceuring  northward  to  Minnesota  and  Wisconsin. 
Neither  of  these  weeds  is  common  in  Iowa, 

Exierminaiion. — In  Iowa  both  of  these  weeds  are  easily  extermin- 
ated by  cultivation.    Do  not  permit  any  of  their  seeds  to  mature. 
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Fio.  59.    Ueilcan  Tea  lOHenopodinm  ambroaloideat.    In  •outheni  Iow»;  rtr^U 

and   flelda. 

(Photograplied  by  Colbum.) 


Fio.  59-A.     Distribution  ot  Mexican 
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Plant  hair  or  trlcbome  of   (Chenopodlum  hotryt).     «,  Irom  itam; 
b,  slandular  trlohomes  from  oklyx. 
(Dran:n  by  Charlotte  H.  Elnc.] 


Maple-leaved  Ooosefoot  {Chmopodium  hybridum  L,)- 

DescripUon. — A  bright  green  annual  from  2-4  ft.  high;  widely 
branching,  with  an  unpleasant  odor  like  stramonium;  leaves  thin, 
triangular,  heart-shaped  ^uate-tootbed ;  flowers  inconspicuous,  in 
loose,  racemose  panicles;  calyx  covering  the  frait;  seed  firmly  at- 
tached to  the  pericarp. 

DistribuUon. — Frequently  found  in  woods  and  waste  places ;  ex- 
tending from  Eiansas  to  Manitoba,  Wisconsin  and  Minnesota  and 
southward ;  common  in  Story,  Boone,  Marshall,  Clinton,  Polk,  Wood- 
bury, Pottawattamie,  Dubuque,  Allamakee  and  Cerro  Gordo  coun- 
ties. 

Extermination. — This  annual  weed  can  be  killed  by  giving  clean 
cultivation.  Sometimes  distributed  with  clover  seed,  but  less  fre* 
quently  than  the  other  species.    Sow  clean  clover  seed. 
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Fid,  to.    Maple-leaved  Qooiietoat  (Chanopodluin  htrbWdum).     FreQuent  in  wood* 

and  waste  places. 

(After  Hlch.   AST.   Exp.   Sta.) 
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Fio.  SO-A.    Distribution  of  Maple-lsived  Goosetoot. 


Lamb's  Quairters,  Pigweed.  (Ckenopodium    albvm    L.). 

Description. — An  erect  annual  from  1-4  ft.  high ;  young  plants 
generally  mealy,  older  plants  smooth ;  leaves  rhombic-ovate  to  lance- 
olate or  the  upper  sometimes  linear,  acute,  lower  commonly  toothed ; 
flowers  produced  in  clustered,  dense-spiked  panicles;  calyx  5-parted, 
nearly  covering  the  seed ;  seeds  surrounded  by  a  loose  pericarp  form- 
ing an  utricle. 

Distribution. — Native  to  Europe;  widely  naturalized  in  eastern 
North  America  and  the  Kocky  mountains;  occurs  in  Utah  and  on 
the  Pacific  coast ;  found  everywhere  in  Iowa  in  cultivated  fields  and 
in  gardens  as  well  as  along  highways. 

Extermination. — Plants  of  this  species  produce  an  enormous 
number  of  seeds.  The  young  plants  are  easily  destroyed  by  cutting 
off  below  the  ground.  Covering  the  young  plants  is  not  effective 
unless  the  entire  plant  is  covered.  Older  plants  may  be  destroyed 
by  pulling  them  up.  The  weed  on  account  of  the  shade  it  produces 
destroys  other  vegetation  underneath  it. 

Chemical  Composition. — According  to  a  report  of  the  Bussey  In- 
stitution, the  chemical  composition  is  as  follows:* 

•Bun.  B(;sM7  Inst,  1BT7 :     Jenkins  and  Win  ton ;  Ofiice  EKp,   Sta.,  Bull.   II. 
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I.  61-A.    DlBtrlbutlon  of  ILamb's  Quarters. 
7It£8H  OB  DST  AIB  lUTEBIAL. 


W»teT                 A8b                ProtelD               Fiber          *"'^mcI"'            "^ 
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WATEB  FEEE  SDBSTANOB. 

»•'      1     »■•      1     -■■      1     -      1     " 

Orach  (Atriplex  pattila  L,  var.  Iiaatata  (L.)  Qrsy.). 

Description. — A  pale  green  or  parplieh,  slightly  scurfy,  annual, 
2-3  ft.  high ;  leaves  slender-petioled  narrowly  laneeolate-haatate,  en- 
tire or  Bomewhat  simiate-dentate ;  flowers  inconspicuous,  interrupted, 
dender-panicled  spikes. 

Distribution. — Found  from  eastern  Canada  northeast  to  Wiscon- 
sin and  Iowa.    In  Iowa  somewhat  widely  scattered. 

Extermination. — Easily  exterminated  by  cultivation.  Sheep  are 
fond  of  it  and  may  be  utilized  to  destroy  the  weed. 
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EuBBian  Thistle  (Saisola  Kali  L.  var.  tenuifoUa  G.  P.  W.  Mey) . 

Description. — An  herbaceous,  smooth  or  slightly  pnbesceat  an- 
nual, diffusely  branehed  from  the  base,  from  1^-3  ft.  high,  spherical 
in  the  mature  form ;  leaves  fleshy,  alternate,  succulent,  linear,  sub- 
terete,  1-2  in.  long,  pointed  in  the  older  specimens,  upper  leaves  in 
the  mature  plant  persistent,  each  subtending  2  leaf-like  bracts  and 
a  flower;  stem  and  branches  red ;  apetalous  flowers  solitary  and  ses- 
sile; calyx  consisting  of  5  persistent  lobes,  enclosing  the  dry  fruit 
which  is  usually  rose-colored,  about  1-12  in.  long;  5  stamens  nearly 
as  long  as  the  calyx ;  pistils  with  2  slender  styles  producing  a  single 
obconical  depressed  seed,  dull  gray  or  green,  without  albumen ;  em- 
bryo spirally  coiled ;  on  germination  cotyledons  are  subterete.  The 
plant  flowers  in  July  or  August,  the  seeds  maturing  in  August. 

Distribution. — Hussian  thistle  ia  native  of  Busaia  and  western 
Asia.  Since  its  introduction  in-to  the  Dakotas  it  has  been  widely 
scattered  in  the  northern  statra  and  is  common  from  Minnesota  to 
the  Pacific  northwest  and  in  the  Rocky  mountains  from  Montana  to 
New  Mexico.  It  is  widely  scattered  in  Iowa  but  abundant  only  dur- 
ing dry  years,  along  the  right  of  way  of  railways,  and  in  the  vicinity 
of  stockyards. 

Extermindtum. — The  Russian  thistle  as  said  before,  is  an  annual, 
hence  it  would  seem  an  easy  matter  to  destroy  it ;  and  as  a  matter  of 
fact,  when  token  in  time,  it  is  not  a  difficult  weed  to  remove.  Its  nox- 
iousness comes  lai^y  from  the  fact  that  the  plant  is  so  productive. 
If  a  Russian  thistle  is  once  cut  off  at  the  surface  of  the  ground  it 
never  grows  again ;  hence  in  cultivated  flelds  it  is  not  likely  to  prove 
a  great  pest.  The  question  is,  however,  a  very  different  one  in  pas- 
tures, meadows  and  roadsides;  here  the  weeds  cannot  be  removed 
by  cultivation  and  many  of  the  plants  mature  their  seeds  unobserved. 
The  removal  of  the  weeds  along  the  roadsides  is  important,  because 
it  is  largely  from  this  source  that  our  fields  become  infested.  The 
removal  of  such  weeds  can  be  best  accomplished  by  running  over  the 
patch  with  a  mower. 

Fletcher  and  Clark  recommend  as  follows :  ' '  Hand-pull  wherever 
practicable.  Harrowing  growing  crops  is  an  effective  remedy ;  it  is 
easily  killed  by  this  method  when  young.  The  harrow  should  be  ap- 
plied just  before  the  grain  emei^es  from  the  ground  and  again  when 
the  crop  is  three  inches  high. ' ' 
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t  Thistle   iBalaola  kali  var.   tenuifoHa).     Commoii  In  weatero 
Iowa.    Flesby  herb  becominK  spiny. 
(Photographed   by   Gardner.) 


Pio.  63-A.    Distribution  of  Russlwa  Thistle. 
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Wallace's  Farmer  aaggests  the  following  treatmeat:  "BoBsian 
thistle  is  easily  controlled  by  cutting  it  ofF  just  below  the  sarface  of 
the  ground  before  it  seeds  in  August  It  has  not  proved  a  dangerous 
weed  east  of  Mississippi  river." 
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AMARANTHACEAE,  PIGWEED  FAMILY. 

This  family  contains  few  economic  plants.  Some,  like  the  cock 's- 
comb,  are  grown  for  ornamental  purposes. 

Pigweed,  Redroot  (Amaranthus  retrofiexus  h.). 

Description. — A  roughish,  more  or  less  pubescent  annual;  3-5  ft 
tall ;  leaves  ovate  or  rhombic-ovate,  undulate ;  long-mai^ned  petiole, 
entire ;  flowers  in  thick  spikes  crowded  in  a  stiff  or  bunchy,  spiky 
panicle;  bracts  subulate,  longer  than  the  mucronate  or  obtusely- 
tipped  sepals. 

Disiribuiion. — ^A  weed  throughout  North  America,  especially  east- 
ward ;  abundant  in  every  county  in  the  state. 

Extermination. — Frequently  distributed  with  clover  seed;  sow 
clean  clover  seed  in  a  clean  field.  Easily  exterminated  by  cultiva- 
tion. 

Fletcher  and  Clark  recommend  as  follows:  "When  embedded  in 
the  soil,  the  seeds  retain  their  vitality  for  several  years,  though  prob- 
ably not  more  than  five  in  a  moist  soil,  and  produce  seedling  plants 
only  when  brought  by  cultivation  within  about  two  inches  of  the 
surface." 
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Fio.   64.      Plsweed,   Redroot    (.Amaranthua   retrotlexutl .     Comnion   In   Kardens. 

roadsides  anil  flelds. 

(After   Clark   and   Fletcher.) 
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Distribution   ot  Pigweed. 


Chemical  composition, — -According  to  the  University  of  Minnesota 
the  comptmtion  is  as  follows:' 
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Tmnbleweed  {Amara^thus  graedzans  h.) . 

Description. — A  smooth,  pale  green  mucb-branehed  annnal;  at 
maturity  a  apherieal  mass,  which  separates  easily  from  the  root; 
leaves  oblong-spatulete  or  ovate ;  small  flowers  greenish,  inconspicu- 
0118,  polygamoos,  several  together  in  small  axillary  clusters,  small 
and  pointed. 

Distribution. — Common  in  North  America  especially  from  Ohio 
westward.  In  waste  grounds.  The  detached  leafless  plants  may 
be  seen  rolling  over  fields. 

Extermination. — Easily  exterminated  by  cultivation. 
•Bull.  Minn.  Agr.  Bxp.   Sta.   11,  by  Harry  Snyder. 
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3.    86.      Iowa   Tuniblewoed    or   Tumbling    PlKweed    ^A.martmt^ul    graedaa**) . 
Common  In  com  flelds.     Plant  btowb  Id  circular  form,  separates  from  tbt 
root  In  the  autumn  and  rolls  over  and  over,  scattering  the  Beedg. 
< Photographed  by  Han.) 


Fio.  <E-A.    DlMrlbutlon  of  Tumbl«we«d. 
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Prostrate  Pigweed  {Amaranthus  ilitoides  Wats.). 
Des&^ption. — ^A  diffusely  branched,  prostrate  herb,  spreading  on 
the  ground,  often  in  mats  4  or  5  ft.  loi^ ,-  leaves  obovate  or  spata- 
late;  Sowers  incoaspicuous,  greenish,  in  short  axillary  clusters. 


Via.  M-A.    DIatrlbutlOD  of  Proatrata  Plgneetl. 
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Distribution. — Common  in  every  county  in  the  state  of  Iowa  and 
east  to  northeast;  indigenous  to  the  Rocky  mountains. 
Extermination. — Easily  exterminated  by  cultivation. 

Water  Hemp  (Acnida  tuberculata  Moq.). 

Description. — ^A  tall,  erect  annual;  leaves  lanceolate  to  rhombic- 
ovate,  acute,  or  acutish;  flowers  dioecious;  pistillate  flowers  small, 
^reen,  clustered  in  naked  or  leafy  terminal  and  axillary  spikes; 
staminate  flowers  pale;  dehiscent  pericarp  thin. 

The  Aonida  tamariseina  (Nutt.)  Wood,  of  similar  habit.  Has 
eircmnscisaille  fruit,  otherwise  like  the  A.  tuberculata. 

Distribution. — Common  along  water  courses,  prairies  and  marshes 
from  northeast  to  Minnesota  and  Dakota.  Found  in  Iowa  in  Story, 
Boone,  Polk,  Pottawattamie,  Woodbury,  Emmet,  Cerro  Gordo,  Clin- 
ton, Linn,  Marshall  and  Allamakee  coun'ties. 


'    Fl^mp    {Acnida    tuberculata).      Common    plant    with   yellOT 
aiipcct.     In  old  lake  beils  and  pralrlex. 
(Photographed  by  Colburn.) 
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FiQ.  67-A.     Distribution  of  Water  Hemp. 

Extermmation. — Easily  estermiDated  by  cultivation;  not  infre- 
quent in  clover  seed,  and  not  long  present  in  well  cultivated  fields 
.  especially  when  they  are  well  drained. 

NTCTAGINACEAE,  FOUR-O'CLOCK  FAMILY. 
This  family  contains  the  well  known  cnltivated  four-o'clock. 

Pour-o'clock,  Umbrella  Plant  (Oxybaphus  nyctagineus  (Mx.) 
Sweet.) 

Description. — A  nearly  smooth,  deep-rooted  perennial  2-4  ft.  high ; 
forking  leaves,  broadly  ovate,  cordate,  or  lanceolate,  opposite,  round- 
ed or  truncate  at  base ;  petioled  involucre ;  flowers  persistent ;  fruit 
obovoid,  pubescent ;  calyx  bell-shaped,  rose  or  purple ;  stamens  gen- 
erally 3. 

Distribution. — From  Manitoba  to  Louisiana,  introduced  eastward ; 
common  in  cnltivated  fields,  on  railway  embankments  and  in  waste 
places. 

Extermination. — This  weed  propagates  both  by  its  seed  and  root ; 
however,  it  is  not  difficult  to  destroy  when  the  roots  are  cut  off 
during  dry  weather. 

Wallace's  Farmer  suggests  the  following  treatment:  "The 
wild  fonr-o'cloek,  although  not  yet  very  common  in  the  com 
belt,  has  possibilities  of  becoming  a  bad  weed.  It  is  a  perennial, 
with  a  big,  fieshy  root  and  spreads  freely  from  the  seed.  It  spreads 
very  little  from  the  root.  This  weed  may  be  exterminated  in  time 
by  cutting  it  off  close  to  the  ground  every  year  just  before  it  seeds." 
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Fio.  eg.    wild  Four-O'clock   (Oaj/baphut  nj/ctaaineutl .    Commoii  In  fields,  along 
s  and  on  mllway  embankmenta.    FUntB  have  a  long,  stout  root. 
( PhotOKTwbed  by  Colbum.) 


Fio.  tS-JL.    Distribution  of  Wild 


CARTOPHTLLACEAE,   PINK   FAMILY. 
This  family  eontains  the  well  known  carnation,  spurrey  and  gar- 
den pink. 
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Ohickweed  (SteUaria  media  (L.)  Cyrill.). 

Description. — ^An  annual,   or  winter   annual,   whose  spreading 

items  ore  marked  with  one  or  more  pubescent  lines;  leaves  ovate 


Google 


WEED  FLORA  OP  IOWA 


Fio.  SS-A.    Distribution  of  Chlckweed. 

or  oblong,  from  ^  to  2^  in.  loDg,  lower  leaves  on  hairy  petioles, 
sepals  i  or  5,  greenish ;  petals  4  or  5 ;  shorter  than  the  calyx  and 
2-parted;  stamens  3-10;  styles  3.    Pod  ovoid. 

Distribution. — Chickweed  is  widely  distributed  in  the  northern 
states  to  the  Facifie  coast;  naturalized  from  Europe;  comiiKin  in 
many  places  in  lawns  and  in  shady  places,  not  especially  trouble- 
some except  on  the  lawn,  where  often  it  runs  out  blue  grass. 

Extermination. — This  weed  is  easily  exterminated  by  cultivation. 
Since  the  lawn,  however,  cannot  be  cultivated  the  best  and  most  ef- 
fective means  of  exterminating  the  weed  is  to  spray  with  iron  sul- 
phate at  the  rate  of  100  pounds  to  a  barrel  of  water.  Spray  as  soon 
as  the  plants  make  their  appearance  and  repeat  2  to  5  times  during 
the  season. 

Nodding  Chiekweed  (Cerastium  nutans  Raf.). 

Description. — A  clammy,  pubescent,  much-branched  annual  with 
slender,  erect  stems  6-20  in.  high;  leaves  oblong,  lanceolate,  acute, 
the  lowest  spatulate;  flowers  numerous  in  open  loose  cymes;  pods 
nodding  on  the  stalks,  curved  upward,  larger  than  the  calyx.  The 
larger  mouse-ear  chlckweed  {Cerastium  viscosum)  is  a  perennial 
with  obovate,  clammy,  hairy  stem;  leaves  varying  from  oblong  to 
lanceolate ;  flowers  clustered  at  first ;  sepals  rather  obtuse,  small. 

The  common  mouse-ear  or  chickweed  (C  vulgatum}  is  a  peren- 
nial with  clammy  pubescence. 

Distribution. — From  New  England  to  Minnesota,  especially  south- 
ward in  southern  Iowa  and  Alissouri. 
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Noddlns  Chlckweed    (Oeraitium  nutan«).     Common   In   flelds,   waste 
places  and  streets,  Boutliem  Iowa. 
(Photographed  by  Colbum.) 


Extermination. — This  annual  is  easil?  exterminated  by  cultiva- 
tioD,  When  it  occurs  in  places  that  cannot  be  cultivated,  like  pas- 
tures and  lawns,  iron  sulphate  at  the  rate  of  100  pounds  to  a  barrel 
of  water  may  be  used. 
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Pio.   TO-A.     Mouse-ear  or  Chlckweed    (Ceroctfum  vulgattim).     Coromon  In  i 
(Photocraphed  by  Colbum.) 
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Distribution  of  Larger  Mouse-ear  or  Cbiekweed    ICvroMttum   vU- 
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Com  Cockle  {Agrostemnui  githago  L-). 

Description. — A  hairy,  annual  weed,  clothed  with  lon^,  soft  hairs ; 
leaves  linear-lanceolate,  acute  or  long-acuminate ;  flowers  purple  and 
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DlBtrlbutlon  Of  Com  Cochl«, 


long  peduncled;  calyx  lobes  long,  linear,  surpassing  the  purplish 
red  petals;  seeds  large,  roughened  and  black. 

Distribution. — A  weed  long  known  as  troublesome  in  European 
grain  fields,  and  widely  scattered  throughout  the  grain  growing  sec- 
tion of  North  America.  It  is  most  abundant  in  Iowa  in  the  wheat- 
growing  section  but  occasionally  is  found  in  other  places  around 
grain  elevators. 

Extermination. — This  weed  is  an  annual  and  in  order  that  it  may 
be  checked  in  its  spread,  use  only  clean  seed.  The  seed  should  be 
put  in  clean  soil. 

Fletcher  and  Clark  recommend  as  follows :  "In  the  prairie  pro- 
vinces, harrowing  the  grain  crop  just  before  it  emerges  from  the 
gound  and  again  when  it  is  about  three  inches  high  keeps  dowo  this 
weed.  Where  the  land  is  infested  with  purple  cockle,  a  thorongh 
summer  fallow  is  the  best  method  of  getting  rid  of  it." 


White  Campion  {Lychnis  alba  Mill.). 

Description. — A  freely  branching  biennial,  with  a  slightly  plea- 
sant odor;  leaves  ovate-oblong  or  ovate-lanceolate;  flowers  loosely 
paniculate,  while  or  pink,  fragrant ;  capsule  ovoid-conical,  swelling 
with  the  ripening  of  the  pod ;  petals  2-clef  t,  crowned. 


Distribution. — Introduced  with  clover  seed  from  Europe,  not, 
however,  as  common  in  the  east  as  Lychnis  dioica. 
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Fio.  T2-A.    DIatrlbutlOD  of  White  Coctde. 

Extermination. — This  weed  can  be  exterminated  by  cutting  off 
the  plants  when  in  bloom  or  by  cutting  them  off  a  few  inches  below 
the  surface  of  the  ground.  Since  this  weed  is  being  spread  with 
European  clover  seed,  care  should  be  used  to  sow  only  clean  clover 


Catehfly  {Silene  dickotoma  Ehrh.). 

Description. — A  tall,  more  or  less  hirsute,  annual,  somewhat  viscid, 
pubescent;  leaves  lanceolate  or  oblanceolate ;  flowers  in  branched 
racemes,  short-pediceled  in  the  forks,  or  solitary  at  the  nodes ;  calyx 
5-ribhed,  hirsute ;  petals  white  or  pink,  bifid. 

Distribution. — Introduced  from  Europe,  spreading  occasionally 
in  clover  fields  from  the  northeast  to  Iowa  and  Texas,  also  to  the 
Pacific  coast. 

Extermination. — A  remedy  in  this  case  is  to  sow  only  clean  seed, 
clean  clover  or  alfalfa  seed  in  clean  soil  in  localities  where  the  weed 
occurs.  Give  thorough  cultivation.  Do  not  allow  any  of  the  plants 
to  go  to  seed. 
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FIO.   78-A.      Dlatrlbutton  of  CatchHy. 


Night-flowering  CatehSy   (Silene  noctiflora  L.). 

Description. — A  viscid,  pubescent  annual  from  2-3  ft.  liigli;  lower 
leaves  spatulate,  upper  lanceolate  and  pointed;  flowers  few,  large, 
peduncled,  white,  fragrant;  calyx  prominent  veined;  pod  enlarged 
in  ripening  of  the  fruit. 

Distribution. — In  waste  places  in  Europe,  Canada  to  Manitoba 
and  southward,  found  in  many  counties  in  Iowa. 

Extermination. — This  weed  ia  easily  exterminated  by  onltivatlon. 
It  has  been  widely  spread  in  recent  years  with  clover  seed,  particu- 
larly clover  seed  coming  from  the  east  and  from  Europe.  Sow  only 
clean  clover  seed  on  clean  soil. 

Fletcher  and  Clark  make  the  following  suggestions  for  extermin- 
ating the  weed:  "Farmers  who  sow  clover  and  grass  seed  free  from 
the  seeds  of  catchfly  will  not  long  have  trouble  with  it  on  lands 
worked  under  a  short  rotation  of  crops.  A  rotation  of  crops  ex- 
clusive of  alsike  seed  should  be  adopted  for  six  or  eight  years.  Grass 
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Fia.  1*.    NlEtit-flowerlDK  Catchfly  (Sllene  nactiriora).     In  clover  meadows,  gar- 
(Alter  Clark  and  Fletcher.) 


Di„i„«b,Googlc 


WEED  FLORA  OP  IOWA 


Distribution  of  NlBht-nowering  Calchlly. 


or  clover  seed  containing  catchfly  should  be  thoroughly  cleaned  in 
mills  equipped  with  screens  specially  designed  to  remove  this  im- 
purity, and  should  not  be  used  on  land  that  may  later  be  required 
for  the  prodnetion  of  alsike  seed." 


Cow-herb  {Saponaria  vaccaria  L.). 

Description. — ^A  glabrous  annual,  from  1-2  ft.  high  with  opposite 
ovate -lanceolate  leaves ;  flowers  in  cotymbed  cymes ;  calyx  5-angled, 
enlarged  and  angled  in  fruit;  petals  pale  red. 

Distribution.— This  weed  has  long  been  known  as  troublesome  in 
grain  fields  of  Europe,  and  is  common  in  North  America.  It  is  com- 
mon in  Iowa  only  where  wheat  is  grown. 


Extermination. — Clean  seed  sown  i 
of  exterminating  the  weed. 


clean  soil  is  the  only  method 


Clark  and  Fletcher  suggest  the  following  treatment;  "Sow  clean 
seed.  Prevention  is  the  best  and  least  expensive  method  of  fighting 
it.  It  is  a  large  showy  plant  and  when  not  present  in  excessive  num- 
bers can  easily  be  hand-pulled.  The  seed  will  not  retain  its  vitality 
long ;  when  land  is  seeded  to  timothy  or  western  grass  and  left  for  a 
few  years,  the  supply  of  vital  seeds  in  the  soil  will  "be  greatly  re- 
duced, if  not  entirely  exhausted." 
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T5-A.    Dtstrlbutlon  of  Cow-herb. 


BoTmcing  Bet  {Saponaria  officinalis  L.)- 

Description. — Perennial  herbs  with  large  flowers  in  cymose  clua- 
ters;  calyx  narrowly  oToid  or  oblong,  5-toothed;  petals  clawed  or 
tmappendaged,  stamens  10,  styles  2,  pod  1-celled  or  incompletely 
2  or  4Hrelled  and  4-toothed  at  the  apex. 

Distribution. — About  40  species  in  Europe,  Asia,  and  Northern 
Africa.  Saponoria  o^icinalis  ia  frequently  eultiyated  in  old  gar- 
dens. The  mucilaginous  jnice  forms  a  lather  with  water  and  is 
valuable  for  taking  grease  spots  out  of  woollen  cloth.  Commonly 
escaped  from  gardens  to  roadsides  and  railway  embankments  in 
many  parts  of  Iowa  but  especially  in  northeastern  and  eastern 
Iowa, 

Extermination. — Though  this  weed  is  a  perennial  it  is  not  diffi- 
cult to  destroy  in  cultivated  fields  and  gardens.  In  lawna  and 
places  where  the  soil  is  not  cultivated  it  ia  best  to  dig  up  the 
patches,  remove  the  dirt  from  the  roota  and  let  the  sun  dry  them ; 
covering  with  tarred  paper  will  till  the  weed,  if  it  is  kept  covered 
long  enough,  say  from  6  to  8  weeks. 

P0RTDLA.CACBAE1,  PtJRSLANE  FAMILY. 
This  family  contains  the  well  known  moss  rose,  spring  beauty,  etc. 
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Pro.  71.     Bouncing  Bet,  Soapwort  iSaponaria  offldnalii). 
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Fio.  TS-A.     Distribution  of  Bouncing  Bet. 


Bouncing  Bet   {Saponaria  afficinaliay ,     Xcar  b.  buIldlnB,      Seeds  n 
and  spread  from  such  pincpa. 
(Photographed    by    Charlotte    M,    King.) 


Piisley,  Purslane  {Portulaca  oleracea  L.). 


Description. — A  fleshy,  prostrate,  smootli  annual  with  scattered 
ohovate  or  wedge-shaped  leaves;  small  sessile  flowers  with  a  2-c!eft 
calyx;  5  small,  yellow  petals,  inserted  on  the  calyx;  stamens  7-12, 
style  deeply  5-6-parted ;  seeds  small,  finely  rugose. 
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Fia.  T8-A.     DfstrlbutlQn  of  Puralane. 

Distribution. — Purslaoe  is  native  to  Europe  and  is  common  from 
the  Atlantic  to  the  Pacific  especially  in  cultivated  soil.  Common 
everywhere  in  the  state  in  gardens  and  in  com  fields. 

Extermination.- — Purslane  is  not  difficult  to  exterminate  if  the 
green  weeds  are  placed  in  piles  or  removed  from  the  garden.  They 
may  be  fed  to  hogs.  It  should  be  said  that  the  leaves  and  sterna 
show  considerable  vitality,  since  the  whole  plant  is  fleshy,  Fletcher 
and  Clark  say:  "A  three-year  rotation,  including  summer-f allow- 
directly  after  the  removal  of  a  crop  of  early  clover,  followed  by  a 
hoed  crop  and  again  by  cereal  grain  for  the  third  year,  will  keep- 
it  in  cheek.  If  given  access  to  com  and  potato  fields,  sheep  will  feed 
on  late  plants,  and  if  their  pasture  is  short,  will  prevent  many  of 
them  from  seeding." 

Chemical  Composition. — According  to  a  report  of  the  Bumey  In- 
stitution* the  chemical  composition  is  as  follows : 
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£.»                     1.0>                     I.M          j 

o.« 

WATBB  rSZB  BCBBTAKCE. 
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1     ...       I     „..      1     ...       1 

... 

187T:     Jenkins  and  Wlnton,   Pull.  Off.   1 
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RANUNCULACEAE,   BITTTERCUP  FAMILY. 

The  plants  of  this  family  are  acrid.  There  are  few  eoOQOinic 
plants  amoDg  them ;  some  like  the  peony,  columbine,  buttercup,  Lark- 
tfaa,  and  aconite  are  cultivated  for  ornamental  purposes. 

Small-flowered  Crowfoot  {Banunculus  oAortivus  L.). 

Detcription. — A  small,  slightly  pubescent,  succulent  biennial; 
from  6  iii.-2  ft.  high  with  multiple  roots;  root  leaves  roundish  or 
kidney-shaped,  crenate ;  stem  leaves  often  3-5-1obed  or  parted,  mostly 
toothed ;  petals  small,  pale  yellow ;  shorter  than  the  reSezed  calyx ; 
carpels  minute. 


Fa.   7>.     Crowfoot    (Bottuttculu*   aborUvial,     Common   In 
pastures. 
(Photographed  by  Hart.) 
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Fio.  T9-A.     Distribution  at  CrowToot. 

Distribution. — Common  everywhere  in  Iowa  in  waste  places 
along  roadsides  and  in  iields,  occasionally  eastward  to  Newfound- 
land, south  to  Florida  and  north  to  Manitoba,  also  in  the  Rocky 
mountains. 

Extermination. — This  weed  is  easily  exterminated  by  cultivation. 

Swamp  Buttercup  (Ranunculus  septentrionalis  Poir.). 

Description. — A  branching,  prostrate,  smooth  or  sometimes  pubes- 
cent perennial  with  multiple  fibrous  roots,  frequently  rooting:  at 
the  nodes  and  often  forming  long  runners;  leaves  large,  petioled, 
3-divided,  divisions  mostly  cuneate,  petals  obovate,  larger  than  the 
spreading  calyx ;  achenes  fiat,  strongly  margined,  pointed  by  a  stout 
straight  beak. 

DislrQ>ution. — Common  in  fields,  especially  low  grounds  from 
eastern  Canada  to  Manitoba;  south  t«  Kansas  and  Kentucky.  Com- 
mon everywhere  in  Iowa  in  low  places  in  Story,  Boone,  Marshall, 
Polk,  Linn,  Clinton,  Buchanan,  Emmet,  Worth,  Woodbury,  Potta- 
wattamie, Plymouth,  Kossuth,  Dallas  and  Allamakee  counties. 

Extennination. — Drainage  of  the  soil  and  thorough  cultivation- 
will  soon  exterminate  this  weed. 
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Fia.    80.     Creeping   Buttercup    (Banunculue   ttptetHrionalit) .     Comnion   In   low 
grounds.    Flowers  yellow. 
(PhotOBTftphed  by  Hart.) 


m±i>y 


Fra.   gO-A.      Distribution  o(  Creeping  Buttercup. 
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Prairie  Larkspur  (Delphimum  penardi  Hath.)- 

Description. — A  perennial  pubescent  or  hairy  herb,  more  or  less 
glandular  above,  with  simple,  erect  stem,  3-5  ft.  high;  leaves  3-5 
parted,  divisions  2-3  cleft;  the  numerous  flowers  white,  or  bluish- 
white,  in  elongated  raceme,  spur  ascending  or  erect;  follicle  many- 
seeded. 

Distribution. — From  lUiuois  and  Wisconsin,  westward  and  north- 
ward. Common  on  gravelly  knolls  along  ridlroads  throughout  the 
state  of  Iowa. 

Extermination. — This  perennial  is  easily  exterminated  by  culti- 
vation. The  roots  of  the  plant  readily  gnecnmb  when  exposed  to 
the  sun. 


a  gravellf  knoUa. 
CRUCIFERAB,   MUSTARD  FAMILY. 

This  family  contains  the  well  known  sweet  alyssura,  cabbage,  cauli- 
flower, rape,  radish,  turnip,  white  and  black  mustard,  water  cress, 
etc.    They  are  all  pungent  herbs. 
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Pennyeress  (TkUtspi  arvense  L,). 

Description. — An  annual  or  winter  annual  with  simple,  smooth, 

erect  or  branching  stem ;  leaves  of  stem  clasping,  with  arrow-shaped 


Stinkweed  or  Field  PennycreHa   (Thkupl  orvonie).     QraJn  and  clover 
fields. 
(After   Clark   and   Fletcher.) 
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of   PennycrcBS. 


base;  root  leaves  petioled;  flowers  white;  petals  nearly  equal;  seeds 
purplish  hrown,  longer  than  broad ;  cotyledons  accumbent. 

Diatrtbuiion. — Common  in  waste  places,  particularly  in  clover 
fields;  Story,  "Woodbury,  Winnesbiek,  Allamakee  and  some  other 
counties  in  the  state.  Common  in  Manitoba,  Minnesota,  Dakota,  and 
eastern  Canada,  particularly  in  the  prairie  provinces.  The  weed 
is  abundantly  distributed  by  spring  floods  and  also  to  some  extent 
by  clover  seed. 


Lai^e  Peppergrasa  {Lepidium  virgi^iicum  L.). 

Description. — An  erect  annual,  at  first  quite  simple,  lat«r  much 
branched,  8  in.-2  ft.  high;  leaves  divided,  entire  or  with  irregular, 
pointed  teeth ;  flowers  small,  white ;  pod  circular  or  oval  with  a  lit- 
tle notch  at  the  upper  end;  seeds  light  brown,  elongated,  with  a 
prominent  ridge  on  one  side,  on  addition  of  water  becoming  muci- 
laginous; cotyledons  accumbent. 

Distribution. — Large  peppergrasa  is  native  to  the  Mississippi  val- 
ley, east  to  New  England;  more  common  in  Missouri,  Illinois  and 
Ohio.  It  is  widely  scattered  in  Iowa,  being  particularly  common 
in  timothy  meadows  in  some  years. 

Extermination. — This  peppergrass  sometimes  comes  up  abund- 
antly in  the  fall.  The  fields  should,  therefore,  be  plowed  in  the  fall 
and  when  sowing  small  grain  given  a  thorough  dragging.  In  com 
fields  the  ordinary  methods  of  cultivation  will  destroy  the  weed. 
Do  not  permit  any  of  the  plants  to  seed.  Frequent  in  timothy  seed. 
Sow  only  clean  timothy  seed. 
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■  Virginia  PeppPrgrftss    (Lepidium  virgtnlcum).     Common   In 
ds.    gardens,    etc. ;    alons    roadsides. 
(Photographed  by  Colburn.) 


Fia.   9S-A.     Distribution  of  Large  PeppergraaH, 
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Small  Peppergrass  {Lepidium  apetalum  Willd.). 

Description. — ^Much  like  the  foregoing,  an  annual  8  in-2  ft.  high, 

but  leaves  and  pods  smaller;  flowers  small,  greenish;  seeds  light 


Small     Peppersi^SB     ( LepftJIum     apBtalum). 
meadona,   flelds,    etc. 
(After  Clark  and  Fletcher.) 
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FK.  S8-A.    Dlatrtbution  of  SmaU 


brown,  elongated,  with  prominent  ridge  on  one  side,  becoming  mnci- 
laginons  when  moistened  with  water ;  cotyledons  incumbents 

Distribution. — Small  peppei^rasa  ia  common  in  the  northern 
states  from  New  England  across  the  continent;  apparently  native 
in  the  west ;  in  the  east  introdneed  from  Europe.  It  is  abundant  in 
fields  and  waste  places.  In  some  years  it  is  particularly  common  in 
timothy  and  clover  meadows. 

Extermination. — The  peppergraases  are  not  difficult  to  extermin- 
ate in  cultivated  fields  since  they  are  annuals.  In  growing  timothy 
seed  it  is  important  above  all  to  have  a  field  as  clean  from  weeds 
as  possible.  Timothy  should  therefore  be  sown  in  a  field  that  haa 
been  under  thorough  and  clean  cultivation  for  severe  years  and 
clean  seed  only  should  be  used.  In  this  way  the  peppergraas  can 
largely  be  prevented  from  growing. 

Fletcher  and  Clark  make  the  following  suggestions :  "Only 
autumn  plants  which  live  through  the  winter  give  trouble  in  grain. 
Thorough  surface  cultivation  in  the  spring,  with  the  plow,  disc  or 
broad-shared  cultivator,  ia  efficacious.  Immature  seeds  may  ripen 
in  the  pods  when  plowed  down," 


Hoary  Alysaum  (Berteroaincana  (L.)  DC). 

Description. — A  tall,  green,  erect  annual  or  biennial  with  entire, 
pubescent,  pale  green,  lanceolate  leaves;  flowers  white,  2-parted; 
pods  canescent. 
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Fig.    81 -A.     Distribution   of   Hoary   Alyssum. 
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Distribwtion. — Said  to  be  common  in  northeastern  United  States 
and  becoming  frequent  in  other  Atlantic  states ;  found  in  Mississippi 
and  adjacent  states ;  found  not  infrequently  in  Iowa ;  reported  from 
Ida  county  in  1912,  and  said  to  have  been  introduced  with  clover 
seed. 

Extermination. — Sow  clean  clover  and  alfalfa  seed.  Succumbs 
readily  to  cultivation. 


False  Flax  (Camelina  safiva  Crantz.). 

Description. — ^An  erect  annual  with  single  or  sparingly  branched 
stem,  1%  ft.  long,  smooth  or  slightly  pubescent  stella'te  hairs;  leaves 
erect,  lanceolate  or  arrow-shaped,  entire  or  nearly  so;  flowers  small, 
yellow,  pedicels  in  fruit  spreading ;  pod  obovoid  4-6  in.  long,  smooth, 
reticulated,  margined  from  beak  down  along  placental  side  with 
smaller  ribs  between  them;  seeds  light  brown,  1  line  long,  minutely 
pitted,  eauUele  prominent,  running  lengthwise  with  a  prominent 
groove  between  it  and  the  cotyledons  which  are  incumbent;  on  the 
addition  of  water  seeds  become  mucilaginous. 

Distribution. — This  weed  is  particularly  common  in  the  grain 
growing  sections  of  the  north,  as  Dakota,  Manitoba  and  Saskatche- 
wan. In  reeent  years  it  has  become  more  common  in  Iowa,  par- 
ticularly in  the  northern  counties. 

Extermination^ — Clark  and  Fletcher  recommend  the  following 
treatment:  "When  a  crop  of  winter  wheat  is  infested  with  false 
flax,  harrowing  in  the  spring  kills  the  young  plants  without  injur- 
ing the  wheat.  A  thorough  summer-fallow,  with  cultivation  the  pre- 
vious fall  and  continuous  cultivation  throughout  the  summer,  is 
recommended  for  fields  badly  infested  with  this  weed." 
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riK   SG-A.     Distribution  of  FalM  Flax. 
Shepherd's  Purse  {Capsella  iursa-pastoris  Moench.) 

Description. — An  annual  or  winter  annual  1-1 V^  ft,  high;  root 
leaves  clustered,  nearly  divided  or  merely  toothed ;  stem  leaves  ses- 
sile ;  flowers  small,  white,  in  fruit  spreading ;  pods  much  wider  above 
than  below,  many-seeded ;  seeds  light  brown,  elongated,  with  a  promi- 
nent ridge,  mucilaginous  when  moistened  with  water;  cotyledons 
incimibent;  trichomes  stellate,  roughened. 

Distributi&n. — Shepherd's  purse  is  native  to  Europe  and  one  of 
the  most  common  early  spring  flowers  from  the  Atlantic  to  the  Pa- 
cific.   Common  everywhere  in  gardens  and  fields  in  the  state. 

Extermination. — Clark  and  Fletcher  state :  "It  has  an  enormous 
power  of  propagation ;  a  single  plant  will  ripen  50,000  seeds.  Waste 
places  should  be  cleared  as  far  as  practicable  and  seeded  to  grass. 
It  does  not  give  serious  trouble  on  lands  worked  under  a  short  rota- 
tion, with  clean  cultivation  of  hoed  crops.  Sow  clean  grass  and 
clover  seeds. ' ' 
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F[g.    se.     Shepherd's    Purae    (Capaella    bursa-poatorfa).      Common    in    gardens, 
fleLda    and    naale   places. 
(Afler  Clark  and  Fletcher.) 
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FlcurvWB 
Plant  hair  or  trichome  of  Shepherd's  p 
(Drkwlns  Charlotte  M.  King.) 
Fig.  8B-B.     DlBtrlbutlon  of  Shepherd's  Puree. 


Jointed  Charlock  {Raphanus  raphanistrumh.) . 

Description. — Biennial  or  annual,  having  a  slender  root,  rough 
leaves,  lyrate,  pianatifid,  with  a  large  terminal  lobe;  flowers  yel- 
lowish fading  to  white,  or  purplish  veined;  pods  linear  or  oblong, 
jointed,  2-8-eeeded. 
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PlC.   87-A.    DlatrlbutlOD   of  Jointed  Charlock. 

Distribution. — Common ;  spreadiDg  eastward  in  fields  and  waste 
places ;  reported  in  grain  fields  in  Worth  and  a  few  other  connties 
in  the  northern  part  of  Iowa.  It  is  said  to  have  been  largely  dis- 
tribated  with  oats  seed. 

Extermination. — Exterminated  by  cnltivation.  Sow  only  clean 
oate  seed  in  clean  fields. 


Unstard  or  English  Charlock  (Brassica  (uvensis  (L.)  Ktze.). 

Deaeription. — Lower  leaves  nearly  divided  to  the  middle^  with 
divisions  nneqnal,  terminal  lobe  larger,  upper  leaves  not  stalked 
as  a  role,  much  smaller  than  the  lower ;  Bowers  yellow,  lai^e  and 
very  fragrant;  pods  1-2  in.  long,  irregular  in  outline,  appearii^ 
■omeirtiat  nodose,  3-7-Beeded  or  oecaEdonally  more,  upper  part  of  pod 
forming  a  beak;  seeds  round,  brownish  black,  darker  than  in  B. 
nigra  and  minutely  pitted,  when  moistened  becoming  mucilaginous. 

Distribution. — ^Mustard  or  charlock  has  been  known  as  a  pest  of 
the  grain  fields  from  the  earliest  historical  record,  throughout  the 
grain  growing  section  of  the  world ;  common  everywhere  in  Iowa, 
bat  most  abundant  in  the  grain  growing  section  of  northern  and 
nortliwestem  Iowa  where  it  was  introduced  with  fiax. 

Extermination. — The  first  and  most  important  consideration  in 
eoBoection  with  the  extermination  of  mustard  is  that  the  oate  or 
wheat  sbonid  be  freed  from  mustard  seed.  Then  this  grain  should 
be  sown  on  clean  fields,  preferably  fields  that  have  been  in  pasture 
or  meadow.  Nothing  has  done  so  much  to  remove  the  weeds  from 
the  fields  of  northwestern  Iowa  as  the  pasture  and  meadow.  If  the 
rrain  is  sown  in  a  com  field  there  should  have  been  no  mustard  the 
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Fig,    SS.      Wild    Mustard    or    Charlock    (Brataica    areeniii).      Common    In    road- 

stdes  and  grain  Helds. 

(After  Clark  and   Fletcher.) 
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FIB.    88-A,     DUtrlbutlon   of  Wild   Mustard. 

previous  season.  Having  sown  the  smaU  grain  on  a  clean  field  there 
is  always  a  chance  that  some  of  the  seeds  will  retain  their  vitality 
in  the  soil.  If  much  of  this  mustard  should  come  up  it  may  become 
necessary  to  8pr«y  it  with  iron  sulphate.  Where  the  mustard  is 
abundant  this  is  a  very  effective  means  of  destroying  the  weeds, 
using  the  sulphate  at  the  rate  of  100  pounds  to  a  barrel  of  water. 

Chemical  Composition. — According  to  the  University  of  Minne- 
sota the  chemical  composition  is  as  follows:* 


Oracle  Protein 


Black  Mustard  {Brassica  nigra  Koch.). 

Description. — A  tall,  coarse,  much-branched  annual,  2-5  ft.  high ; 
leaves  variously  divided  or  only  deeply  cut,  the  terminal  lobe  the 
largest,  sharply  toothed,  upper  leaves  small,  simple,  as  a  rule  linear ; 
leaves  as  a  rule  not  smooth,  but  somewhat  bristly,  at  least  on  the 
veins;  flowers  yellow,  smaller  than  in  charlock;  pods  smooth,  about 
Yi  in.  long,  4-comered,  tipped  with  a  slender  beak ;  seeds  black  or 
reddish  brown,  smaller  than  in  charlock;  cotyledons  incumbent; 
trichomea  not  stellate,  simple,  rough. 

■Bnyder;    Bull.  Minn.  Akt.  Gip.  Sta..  101. 
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Distribution. — This  weed  is  common  in  the  northern  states  and 
extends  across  the  eoDtinent.  It  is  abundant  in  Iowa,  at  times,  in 
waste  places  and  vacant  lots;  apparently,  however,  it  is  less  com- 
mon than  common  charlock. 

Extermination. — This  weed  can  he  exterminated  by  the  same 
method  that  is  used  with  common  charlock. 

Bocket  {Eruca  sativa  L.). 

Desoription. — An  annnal   or  biennial  herb  with  stoat,  4H8ided 

stem;   lower   leaves   lyrate,    incised   or   pinnatifid,   upper   leaves. 
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FtK.  BO-A-     Distribution  of  Rocket 

smaller,  lobed,  or  entire ;  flowers  white  or  yellowish-white  with  dark 
veins;  fruit  an  oval,  elongated  sUique  containing  many,  more  or 
less  compressed,  aeeda  in  2  rows. 

Distribution. — A  native  of  western  Asia  and  the  Mediterranean 
region,  but  cultivated  as  a  salad  plant  and  often  an  escape.  Intro- 
duced into  Iowa  with  alfalfa  seed  in  Woodbury,  Plymouth,  O'Brien, 
Clay,  Mitchell,  Pottawattamie,  Mills,  Ida,  and  Sac  counties. 

Exterminati&ti. — The  weed  can  be  exterminated  by  cutting  the 
plants  off  a  few  inches  below  the  surface  of  the  ground  or  by  giving 
thorough  cultivation. 


Hare 's-ear  Mustard  (Conringia  orienialis  (L.)  Dumort), 

Description.— SUght\y  succulent  annual;  leaves  light  green,  ses- 
sile, obtuse,  racemes  becoming  elongated  in  fruit;  petals  much 
longer  than  the  sepals;  pods  long,  linear  4-angled,  spreading;  coty- 
ledons incumbent. 


Diitribut ion. —Common  eastward  and  appearing  in  the  Missis- 
sippi valley;  occurring  in  Woodbury,  Webster  and  Page  counties 
and  probably  in  many  other  places  in  Iowa. 

Extermination. — Easily  exterminated  by  cultivation. 
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Hare'B-ear  Muacard  (ConrinoUt  orientatli).     In  grain  Selda,  and  naato 
places   In   northwestern   Iowa, 
(After  Clark  and   Fletcher.) 
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Fig.  91-A.     DlaMbutlon  of  Hare'»-ear  Hust«rd. 
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Ball  Mustard  {Neslia  panioulata  (L.)  Besv.)- 

Description. — ^An  erect,  slender  annual  or  biennial,  1-3  ft.  high 
with  stem  simple  np  to  the  inflorescence;  stem  and  leaves,  both 
being  covered  with  stellate  pubescence ;  sesnle  leaves  oblong,  ver7 


narrow,  sagittate  at  base;  racemes  elongate;  flowers  small,  yellow, 
about  %  in.  in  diameter;  seed-pods  nearly  spherical,  2-celled  with 
1  small  yellow  seed  in  each  cell,  sometimes  bnt  one  developing. 

Distribution. — In  grain  fields,  Canada,  the  Dakotas  and  occa- 
sionally in  northwestern  Iowa. 

Extermination. — Clean  seed;  easily  destroyed  by  cultivation. 
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H«dge  Mustard    {Sisymbrium  officinale  (L.)  Scop.)- 

Description. — A  slender,  erect  annual  or  winter  annual,  1^-2^ 
ft.  high ;  lower  leaves  divided,  upper  entire  or  hastate  at  base ;  flow- 
ers amidl,  yellow,  borne  in  ^ikelike  racemes;  seeds  small,  brown; 
cotyledons  ineumbeitt. 

Distribution. — Found  everywhere  in  the  state,  notably  in  Story, 
Boone,  Polk,  Clinton,  Linn,  Marshall,  Hardin,  Black  Hawk,  Wood- 
bury, Pottawattamie,  Carroll,  Jasper,  Monroe,  Scott,  Lee,  and  Alla- 
makee counties. 

Ext^-miiuttion. — Easily  exterminated  by  cultivation ;  also  by  us- 
ing the  formula  100  pounds  of  iron  sulphate  to  one  barrel  of  water. 


Fig.  92.    Hedge  Mustard   (8l»vmbriam  officinale}.     Common  In  gardens,  flelda 
(Qeneral  aspect  ol  plant  photographed  by  Hart.  Drawing  by  Charlotts  U.  King.) 
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Fig.  gii-A.     DlBtiitnitlOD  of  Hedse  UuBt&rd. 

Chemical  Composition. — According  to  the  University  of  Minne- 
sota it  19  aa  follows  :* 
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Tumbline  Mustard  {Sigymbriwm  aHissimnim  L.)> 

Description. — A  leafy,  branched  annual  from  1-4  ft.  high,  lower 
leaves  mncisate,  pinnatifid,  irregularly  toothed,  or  wavy  mai^ined, 
upper  leaves  smaller,  threadlike. 

Distribution. — This  weed  is  native  -to  east  Europe.  It  has  become 
widely  scattered  in  the  northern  states,  particularly  in  the  west  from 
Minnesota  to  Washington  and  in  Canada.  It  is  widely  scattered  in 
Iowa  in  the  vicinity  of  railroad  watering  tanks,  elevators  and  stock- 
yards.   It  is  less  common  in  the  southern  half  of  the  state. 

Extermination. — The  young  mustard  plants  are  easily  killed  by 
cultivation.  They  are  likely  to  occur  in  some  commercial  seed  like 
timothy,  therefore,  sow  only  clean  seed. 

■EUyder:    Bull.  Minn.  Agr.  Bxp.  Sta.,  101. 
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Fig.    93.     Tumbling    MuBtard    iSiai/mbrlum    altiaslmum) .  In    gra,ln    Seldi,    rall- 

WBrs,  etc 
(After  Clark  and  Fletcher.) 
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Fig.   93-A.     DlitrlbutloD  of  TuinbllDK  MuaUrd. 

Marsh  Cress  (Ba^cula  palustris  (L.)  Moenoh.)- 

Description. — An  annual  or  biennial;  erect,  smooth,  or  slightly 

pabeseeDt  herb;  from  1-1^  ft.  high;  leaves  pinnately  cleft  or 

parted,  piunstifid;  the  lobes  toothed;  upper  leaves  sessile;  flowers 

yellowish  in  racemes ;  pods  ellipsoid  or  ovoid. 
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Fig,  S1-A.    Dlstrlbutlan  ol  Marah  Cre«. 

Dietribution. — In  wet  places  or  in  low  gTOnnds;  frequent  in  oat 
fields  and  meadows ;  abundant  in  Iowa  especially  in  northern  Iowa; 
common  throi^hout  the  northern  United  States.  Not  infreqnently 
disbiboted  with  clover  seed  that  is  grown  in  Iowa. 

Extermination. — This  weed  may  be  exteiminated  by  first  drain- 
ing the  soil  and  then  giving  clean  cnltivation. 


Horseradish  {Badicula  armorada  (L.)  Bobinson). 

Description. — A  atout  perennial  with  long,  deep  roots;  leaves 
large,  oblong,  crenate  or  pinnatifid,  the  latter  produced  in  the 
spring;  stem  leaves  lanceolate,  or  oblong  cordate;  flowers  with  4 
green  sepals  and  4  white  petals,  not  common ;  pods  short,  globnlar, 
but  fruit  seldom  found.   At  least  I  have  never  observed  any  in  Iowa. 

Distr^ution. — Horseradish  is  native  to  eastern  Europe  and  in- 
troduced in  west  Europe  and  the  United  States;  common  from  the 
Atlantic  to  the  Pacific ;  largely  an  escape  from  cultivation ;  found 
in  every  part  of  Iowa. 

Extermifiation. — The  horseradish  is  one  of  the  most  persistent 
of  our  weeds;  no  other  weed  will  stand  such  rough  treatment.  It 
may  be  hoed  and  cultivated  and  still  it  persists  in  coming  up.  Some 
years  ago  we  tried  the  following  plan :  The  land  was  plowed,  then 
harrowed ;  the  roots  were  picked  up  and  the  process  repeated  after 
the  lapse  of  a  week,  when  young  plants  again  made  their  appear- 
ance. After  that,  young  plants  were  cut  off  with  a  hoe  below  the 
ground  as  soon  as  they  appeared.    This  treatment  was  kept  np  for 
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HoreeradlBh    (Bodioula  armoracto).     Escaped   trom  culllvatlon; 
rather  perBlstent  weed. 
(DrawlDK  by  Charlotte  M.  King.) 


Fig.   94-C.    Dlatrlbutlon   ol  Horseradish. 

two  7esT8,  and  in  this  wa^  most  of  it  was  removed.  Qnack  grass 
nerar  the  horseradish  received  ihe  same  treatmeot  and  was  killed  in 
8  angle  seasoii,  the  season  being  dry.  Very  little  progress  in  de- 
stroying the  plant  woiild  have  been  made  in  a  wet  season. 

Google 
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Winter  Cress  {Sarbarea  vulgaris  R.  Br.). 

Description. — A  biennial,  with  yellow  flowers  1-2  ft.  high ;  stem 
farrowed,  simple  or  branched;  lower  leaves  simple  or  pinnately 
parted,  terminal  lobe  the  largest,  round  or  ovate;  npper  leaves  obo- 
vate,  cut,  toothed  or  pinnatifid  at  the  base ;  flowers  bright  yellow ; 
pods  erect  or  slightly  spreading ;  cotyledons  aecombent. 

Distribution. — Eastern  North  America  from  Labrador  to  Mary- 
land, Iowa,  Manitoba,  Soeky  MouDtaina,  Pacific  slope;  common  in 
northern  Iowa.  A  cosmopolitan  weed  in  Europe,  Asia,  Africa  and 
Australia. 

Extermination. — This  perennial  weed  is  not  difficnlt  to  kill  if  the 
field  is  given  an  early  plowing  followed  by  a  subsequent  disking  and 
harrowing,  thus  getting  the  field  in  a  good  state  of  tilth  for  a  crop. 
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Fig.    115-A.    Distribution    of   Winter    Cresa. 
CAPPARIDACEAE,  CAPER  FAMILY. 

This  family  contaiuB  the  caper  which  is  used  for  pickling,  the 
Rocky  Mountain  bee  plant,  etc. 

Stinkweed  {Polanisia  graveolens  Baf.). 

Description. — A  fetid  annual  with  glandular  hairs )  leaves  with  3 
oblong  leaflets ;  flowers  in  leafy  racemes ;  6  petals,  white,  with  claws, 
notched  at  the  apex ;  stamens  about  11,  scarcely  exceeding  the  petals ; 
not  elongated,  bearing  a  gland  behind  the  base  of  the  ovary;  pod 
siiort,  stalked ;  seeds  rough.  The  P.  trachysperma  T.  &  Q.  has  larger 
flowers  with  long  exserted  stamens  and  sessile  pods. 

Distribution. — Iowa  to  Kansas  and  eastward  to  New  England; 
common  in  sandy  soil,  railroad  embankments,  Muscatine  Island. 

ExtermiTiation. — Easily  exterminated  by  cultivation.  The  land 
should  be  cultivated  as  soon  as  a  fresh  growth  of  the  weed  develops. 
Great  eare  must  be  taken  not  to  plow  down  any  full-sized  pods,  even 
though  they  may  be  green,  as  it  has  been  proven  that  in  the  dry 
climate  of  the  west  such  seeds  can  ripen  beneath  the  soil.  The  most 
important  measure  to  be  used  in  order  to  clear  the  land  of  stink- 
weed is  harrowing  the  growing  crop  to  kill  the  seedlings.  The  har- 
rowing should  commence  before  the  crop  emerges  from  the  ground 
and  be  repeated  when  the  grain  is  about  three  inches  high. 
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mg.  it.     Clamm]'  Weed  or  Stlnkweed  IPolanMa  ffravaolen*').    In  Handy  placM, 

gravelly    boIIb,    etc. 

( PbotOKTEiphed  by  Hart.) 


Fig.    98.A.     Distribution   of   Stlnkweed. 
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Fig.   ST.     SUnkweed   (PoIanMa   trachuBpemial .     Common   In   s&ndy  f 
way  embankments  and  sravelly  soils. 
(Photosmphed  by  Colburn.) 


Bocky  Mountain  Bee-plant  or  Stinking  Clover  {Cleome  serruXata 
Purah.). 

Description. — A  smooth  annual;  leaves  of  3  lanceola'te,  oblong 
leaflets,  somewhat  fleshy;  ilowers  in  bracteate  racemes;  petals 
naaally  rose-colored,  short-clawed ;  stipe  of  pod  as  long  as  the  pedicel. 

Distribution. — Prom  western  Iowa,  Minnesota  and  northward, 
Utah,  Colorado,  Montana  and  westward;  common  in  Iowa  in  Fre- 
mont, Mills,  Pottawattamie,  and  Woodbury  counties,  oeeasionally 
eastward  in  Polk  county. 

ExlermiTuition. — Easily  exterminated  by  cultivation. 

Google 
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FlK,   98.     Bocliy  Mountain  Bee-plant   (CJeoms  terrulata).     FleMa,   roadsides  1 

weatem  Iowa, 

(FIiotOKraphed  by  Colbum.) 


Fig.  9S-A.     Distribution  of  Rock?  Hounti^n  Bee-plant 
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ROSACEAE,  ROSE  FAMILY. 

This  family  contains  the  well  known  rose,  apple,  pear,  quince, 
plum,  peach,  almond,  strawberry,  blackberry,  raspberry,  spiraea, 
etc 


Cinqnefoil,  False  Strawberry  (PotenHUa  monapeliensit  li.). 

Description. — ^A  hairy  annual  or  winter  annaal  from  1-2%  ft. 
high ;  leaves  3-foliolate,  leaflets  obovate  to  oblanceolate,  the  upper- 
most  toothed,  nearly  the  whole  length;  flowers  in  close  cymes,  calyx 
large,  5-cleft  with  5  bractlets ;  petals  5,  yellow,  small ;  stamens  15-20 ; 
style  terminal ;  trichomas  simple,  long  pointed,  tiiick  walled. 

Distribution. — ^Nartnralized  from  Europe;  eastern  Canada,  New 
England,  to  Kansas;  common  in  Iowa,  in  Story,  Boone,  Polk,  Clin- 
ton, Lyon,  Carroll,  Woodbory,  Kossuth,  Webster,  Marshall,  Cerro 
Gordo,  'Worth,  Winnebago,  Allamakee  and  other  coonties. 

Extermination. — Frequently  introduced  with  clover  seed.  Sow 
only  clean  clover  seed  in  a  clean  fleld.  Cut  the  weed  ofl!  below  the 
snrfaee  of  the  ground  and  give  thorough  cultivation. 
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Fio.   99.     CInquerol],   False  Strawberry,   Flve-flnger   (Potenlilla  montgelientuy. 

Common  In  gardens,  timothy  meadows,  etc,  a.  Plant  hair ;   b,  showing  cell-walL 

(a  and  b,  drawn  by  Charlotte  M,  King,  general  aspect  of  plant  photograptaea 

t>r  Hart,) 


Fig,    99-A     Distribution   ot   Clnquetoll. 
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Silverweed  iPotentUla  anserina  h.) . 

Description. — Herbaceous  perennial,  spreading  by  slender  ron- 

uera;  nmnerous  white-tomentoae  and  silky-villous  leaves,  all  ledi- 


FlK.  1 00- A.     Distribution  ot  Sllvenreed. 
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cal ;  pinnate  leafleta,  7-21  with  smaller  onea  between,  oblong,  sharply 
serrate,  silksr^omentose  beneath ;  flowers  with  5  bright  yellow  petals ; 
peduncles  elongated ;  styles  filiform. 

Distribution. — Common  eastward  in  brackish  marshes;  also  in 
the  Dakotas  and  the  Hocky  monntains;  common  in  Wright  cood^, 
Iowa ;  perhaps  in  other  places. 

Extermination. — Give  a  shallow  cnltivaiion ;  expose  the  roots  to 
the  son.  Care  must  be  used  to  kill  the  weed  on  its  first  appearance 
as  it  is  quite  persistent. 

Wild  Hose   {Bosa  pratincola  Greene). 

Description. — Low  shrub  with  very  prickly  stem;  compound 
leaves  of  7-11  leaflets,  broadly  elliptical  to  oblong-oblanoeolate,  sub- 
cnneate  at  base,  short  stalked  or  sessile,  serrate;  stipule  narrow, 


;vCoOglc 


DESCRIPTIVE  MANUAL 


FlK.    lOI-A.     Distribution    of   Wild    Rom. 
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glandular  toothed;  flowers  oorTmbose,  calyx  tube  urn-shaped,  5 
sepala,  smooth  or  occasioDally  hispid,  petals  5,  rose-colored  j  fruit 
oblong,  ovaries  hairy. 

Distribuium. — Common  in  prairies  and  field  from  Texas  to  Min- 
neaota,  west  to  Colorado.  Common  everywhere  in  Iowa;  Story, 
PoUc,  Emmet,  Dickinson,  Palo  Alto,  Cl^,  Eosmth,  Winnebago, 
Allamakee,  Clinton,  Muscatine,  Scott,  Deeatnr,  and  Pottawattamie 
counties. 

Extermi7»ition. — This  weed  often  persists  in  grain  fields  of 
northern  Iowa.  Thorough  cultivation  for  a  few  seasons  will,  how- 
ever, usually  destroy  the  weed. 

Stickweed  {Geum  canademe  Jacq.). 

Description. — ^A  perennial  herb  from  1^-2  ft.  high ;  leaves  pin- 
n<B;te,  the  lower  of  3-5  leaflets  or  undivided ;  stem  leaves  3-divided  or 
3-lobed,  sharply  toothed ;  stipules  ovate-oblong ;  flowers  white ;  calyx 
bell-shaped;  deeply  5-cleft;  petals  5;  stamens  many;  pistils  numer- 
OQB;  styles  jointed  and  bent  near  the  middle,  the  upper  part  falling 
away  and  the  lower,  part  hooked. 

Distribution. — Widely  distributed  in  northern  United  States,  and 
frequently  found  in  woods  or  fields  adjacent  thereto;  common  espe- 
cially in  northeastern  Iowa. 

Extermination. — This  weed  is  easily  scattered  by  animals  because 
of  the  hooked  achenes ;  thorough  cultivation  will,  however,  destroy 


LBaXIMINOSAB,  PULSE  FAMILY. 

This  family  contains  the  clover,  pea,  beans,  ctiwpea,  soybean, 
honey  locust,  lupines,  vetches,  coffee  bean,  senna,  and  ornamental 
plants  as  red  bud,  sweet  pea,  caragana,  etc. 
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Pig.   102,     Stlckweed,  White  Avens   (Geum  conodense).  White  fiowers  with  bur- 

Uke  trult  scattered  by  anlmalH.     In  paaturee  and  nelda. 

( PhotoBraphed  by  Hart. ) 


Fig.    102-A.      Distribution   of   Sllokweed. 
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Rattle-box  {Crotalaria  lagittalii  h.). 
Description. — ^A  hairy  annual  from  3  in-l  ft.  high,  with  a  small 
tap  root;  stem  branched,  villous,  terete  or  -wing-marked;  leaves 
oval  or  oblong-lanceolate,  from  ^-l^  in.  wide,  edge  of  the  leaf  en- 
tire or  somewbat  wavy  and  hairy;  stipules  united  and  decurrent 
on  the  stem,  becoming  inversely  arrow-shaped ;  peduncles  produce 
a  few  yellow  Sowers  about  ^  in.  in  diameter ;  calyx  5-elef t,  stand- 
ard of  the  flower  large,  heart-shaped;  keel  scythe-shaped;  stamens 
monadelphous,  anthers  of  two  sizes,  6  smaller  and  roundish;  pod 
large,  inQated,  bears  a  close  resemblance  to  that  of  the  garden  pea, 
greenish  at  first,  becoming  blackish  varying  in  size  from  %-l  in. 
in  length  and  about  1  in.  in  diameter ;  seeds  from  ^-1/10  in.  in 
diameter,  flattish,  kidney-shaped,  when  mature  breaking  away  from 
the  point  of  attachment  and  rattliug  in  the  pod,  hence  the  name 
"rattle-box". 


e-tiox   iCrolalarIa  eagUtaUa).     Common  In  sandy  soil,  MlMourt 
river  bottoms. 
(Photosraphed  by  Colbum.) 
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FlK-    1D3-A.     DiBtribUttOD  Of  RatUe-bOx. 

Distribution. — Common  from  New  England  to  Minnesota,  south- 
west to  North  Texas.  In  Iowa  ahnndsnt  only  along  Missouri  river, 
the  Bes  Moines  near  Ft.  Dodge,  and  at  other  points  along  sandy 
heaches  of  our  streams. 

ExterminatioTt. — This  weed  occurs  mostly  in  the  Missouri  bot- 
toms, generally  on  more  or  less  sandy  soil.  It  succumbs  readily  to 
cultivation.  The  raw  sandy  prairies  on  which  it  occurs  should  be 
broken  up  and  sown  to  some  leguminous  crop,  like  alfalfa,  which 
will  crowd  the  weed  out. 


The  Yellow  Clover  {Trifolium  agrarium  L.). 

Description. — A  smoothish  annual,  usually  upright,  with  obovate- 
oblong  leaflets,  all  3  from  the  same  point  (palmate)  and  nearly  ses- 
aile ;  stipules  narrow ;  corolla  yellow,  persistent. 

Distribution. — Common  in  sandy  ttelda  and  roadsides  from  east- 
ern Canada  west  to  Wisconsin  and  MinncBOta  and  to  Iowa ;  common 
along  roadsides  in  northeastern  Iowa. 


Extermination. — Same  as  for  low  hop-clover. 
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r  Hop  Clover  (.TrifoHum  agrartum). 
low   flowers. 
(Photographed  by  Colburn.) 


Along  roaaaldea.     Tel- 


Low  Hop-elover  (Trifolium  procumhens  L.). 

Description. — A  pubescent  annual  with  spreading  or  ascending 
steins ;  leaves  of  3  leaflets  pinnate,  the  lateral  at  a  small  distance 
from  the  other,  obovate,  notched  at  the  end;  stipules  ovate,  short; 
Bowers  yellow,  persistent,  becoming  dry  in  age. 

Distribution.- 

states. 


-Naturalized    from   Europe;   common   in   eastern 


Extermination. — Readily  succumbs  to  cultivation.  The  seeds, 
however,  may  retain  their  vitality  for  some  time  in  the  soil.  Sow 
clean  seed  in  clean  soil. 
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(1.     I>niwn   by  Charlotte  M.   King:,  the  general  aspect  photographed  by  Hart.) 


FlB.    lOB-A.     Dlitrlbutlon    of   Low    Hop- 
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Yellow  Sweet  Clover  iMelUatus  officinalis  (L.)  Lam.)> 

Description. — An  upright,  usually  tall,  fragrant  annual  or  bien- 
nial; leaves  compound,  leaflets  obovate-oblong,  obtuse,  closely  aer- 
rate;  flowers  yellow,  pod  smooth,  prominently  cross-ribbed.  The 
M.  indica  also  with  yellow  flowers  has  a  gibbous  and  alveolate  pod. 
This  has  recently  been  introduced. 

Distribution. — ^Yellow  sweet  clover  is  also  native  to  Europe. 
Widely  scattered  throughout  the  United  States,  more  abundant  upon 
the  Pacific  coast,  in  the  Great  Bafdn  country  and  the  Rocky  moun- 
tains. Not  abundant  in  the  northern  Mississippi  valley.  More  or 
less  frequent  in  many  parts  of  Iowa,  however,  as  in  Humboldt  and 
parts  of  Greene  and  Woodbury  counties. 


Tellon  Sweet  Clover   iUelUolaa  officinaHa).     Roadaldee,  strMtB  >nd 
aome   flel'da. 
(Pholographed  by  Colburo.) 
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Pig.  lOe-A.     DiBMbuUon  of  Tollow  Sweet  Clover. 

Exterminatitm. — The  seeds  preserve  their  vitality  for  some  time. 
The  weed  is  easily  destroyed  by  ctdtivation. 

Sweet  Clover  {MeUlotus  alba  Lam.). 

Description. — ^An  erect  annnal  or  bietmial  2-4  ft,  high ;  rather  dis- 
tant, compound  leaves,  leaflets  obovate,  oblong,  obtose,  serrate,  nar- 
rowed at  the  base,  truncate,  emarginate  or  rounded  at  the  apex; 
flowers  with  white  petaU,  small,  fragrant;  pod  ovoid,  reticulated 
and  smooth. 

Distribution. — Sweet  clover  is  native  to  Europe  and  abundant  in 
all  parts  of  the  United  States.  It  has  been  widely  scattered  by  bee- 
keepers who  sowed  it  as  a  honey-bee  plant.  Abnndant  now  along 
highways,  right  of  ways  of  railways;  also  in  some  fields;  found  in 
every  part  of  Iowa. 

Extermination. — The  only  way  to  exterminate  this  plant  is  to 
prevent  seed  formation.  This  may  be  done  by  cutting  the  plants 
underneath  the  ground.  In  fact  the  young  plants  are  easily  ex- 
terminated in  this  way.  The  plants  occur  in  the  meadows  and  pas- 
tares,  coming  lai^ely  from  the  weeds  left  growing  along  the  road- 
sides. Boad  overseers  should  see  that  these  chance  plants  are  re- 
moved. According  to  a  recent  investigation  of  Prof.  Ewart  of  Aus- 
tralia some  of  the  seeds  retain  their  vitality  for  a  long  time,  some- 
times more  than  half  a  century.  It  is  imperative,  therefore,  to  pre- 
vent the  formation  of  seeds  so  as  not  to  sow  for  a  future  generation 
to  eradicate.  Sweet  clover  is  used  as  a  forage  plant  and  considered 
quite  valuable.  Mr.  Coverdale  of  Maquoketa  considers  it  a  most 
valuable  plant.  Mr.  Westgate  has  recently  brought  together  many 
valuable  points  in  its  favor. 
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The  Farmer's  Review  says  regarding  the  plant:  "In  Minnesota, 
Wisconsin,  and  Ohio  there  are  laws  against  the  plant  known  as 
Bweet  clover.  We  fail  to  see  why  this  plant  should  be  singled  ont 
and  denominated  as  a  weed.  It  certainly  is  not  objectionable  as  a 
cover  for  waste  places,  and  is  easily  controlled  where  its  presence  is 
not  desired. ' ' 

Chemical  Composition. — The  chemical  composition  according  to 
the  University  of  Wyoming  is  as  follows." 
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Black  Medic  (Medicago  Utpulina  L.). 

Description. — A  procnmbent,  pubescent,  annual;  compound 
leaves  trifoliate ;  leaflets  wedge-shaped,  obovate,  toothed  at  the  apex ; 
flowers  yellow,  in  short  spikes;  pods  kidney-form,  l-seeded. 

Distribution. — Native  from  Europe,  common  in  alfalfa  fields  in 
tile  Bocky  mountains  and  on  the  Pacific  coast;  common  in  waste 
places  in  eastern  North  America;  reported  from  a  number  of  eoun- 
ties  in  Iowa,  as  Wright,  Eossath  and  Story. 

Extermination. — This  annual  is  not  difficult  to  exterminate  by 
giving  thorough  cultivation;  care  should  be  nsed  in  planting  clover 
and  alfalfa  seed,  because  this  weed  seed  is  a  common  impurity  of 
the  latter.    The  seed  also  retains  its  vitality  for  some  time. 

Chemieal  Composition* 
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•Compiled  by  Jenkins  and  Wlnton.  Bull.  Oft.  Exp.  StA.,  Bull.  1 
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Tig,  109.     Black  Medic  (.MedioaBO  lapultna).    Clover  and  alfalfa  meadowa. 
(PhotoBraphed  by  Hftrt.> 


Fig.    109-A.     DiBtHbutlon   at  Black   UedlO. 
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Pink  Farosela  {Dalea  alopcciiroides  Willd.). 

Description. — An  erect  annual  from  2-3  ft.  high,  with  pinnately- 
oomponnd  leaflets;  smooth  flowers,  whitish  or  light  roae-color,  in 
cylindrical  spikes;  calyx  villous;  seeds  kidney-shaped. 

Distribution. — From  Minnesota  to  Alabama  and  the  Rocky  moun- 
tains, common  in  western  Iowa  and  introduced  eastward  in  Wright, 
Boone,  and  Story  counties. 

Extermination. — It  is  sometimes  found  in  clover  seed  grown  in 
western  Iowa,  also  in  alfalfa  seed  from  the  west,  therefore  care 
should  be  used  in  the  selecting  of  seed ;  succumbs  readily  to  culti- 
vation. 


Farosela    (Dalea   nlopecuroldsa) , 

along  railroads. 
<  PhotoKTaphed  by  QuAde.) 
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Fig.    IIO-A.     DlBtrlbutloii  of  Parosela. 


Rattle-box  or  Milk  Yetch  {Astragalus  canadensis  L.). 

Description. — A  tall,  erect,  smooth  or  pubescent  perennial,  1-4 
ft.  high;  leaves  compound,  leaflets  21-27,  oblong;  flowers  greenish 
cream-colored  in  spike  of  variable  length;  pods  crowded,  smooth, 
terete,  occasionally  somewhat  solcate;  the  seeds  separate  from  the 
pod,  rattling,  hence  the  common  name. 

Distribution. — Common  in  the  northern  Mississippi  valley,  east 
to  New  York  and  south  to  Georgia.  Common  on  borders  of  thick- 
ets, woods  and  native  meadows. 

Extermination. — This  weed  is  easily  exterminated  by  cultivation. 
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Purple  or  Stemless  Loco  Weed  {Oxytropis  lamberii  Porsli.)- 
Description. — Nearly  acaulescent,  perennial  herbs  or  shrubby 
plants,  with  tufts  of  very  numerous  short  stems  coming  from  a  hard 
and  thick  root-stock  containing  many  scaly  stipules;  sterna  and 
leaves  covered  with  silky  and  finely  appresaed  hairs,  or  smoothiah ; 
leaves  pinnate;  leaflets  linear;  flowers  racemose  or  spicate,  rather 
large  and  elongated,  purple,  violet,  or  sometimes  white ;  stamens  dia- 
delphous ;  keel  tipped  with  a  sharp  projecting  point.  This  is  one  of 
the  loeo  weeds,  poisonous  to  cattle. 

Difitribution. — Western  Minnesota,  western  Iowa,  and  Missouri  to 
Texas,  and  New  Mexico,  north  to  British  Columbia,  and  northwest 
territory. 

Exterminaiion. — It  seldom  gives  much  trouble  in  cultivated  fields. 
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F1«.   118-A,     Dlalrlbutlon  of  Purple  Loco  Weed. 
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Wild  Liquorice  {Glycyrrkiea  lepidota  (Nutt)  Pursh.). 

Description. — A  branching  perennial  2-3  feet  high,  leaves  com- 
pound of  15-19  oblong-lanceolate  leaflets  with  mucronate  points; 
yoimg  leaflets  sprinkled  with  a  resinous  material ;  flowers  in  spikes ; 
short  peduncled ;  whitish ;  pods  oblong,  covered  with  hooked 
prickles,  resembling  a  cocklebur. 

Distribution. — Conmion  in  the  west,  western  Iowa  to  Rocky 
mountains,  Utah,  New  Mexico,  and  Montana  to  Canada,  also  re- 


(aii/cyrrhita  lepidota.}     Occurs  In  western  and  cen- 
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FlK-  lli'JL     DlBtributlOD  of  "Wild  Liquorice. 

ported  from  the  Great  Lakes;  commoaly  reported  from  Story, 
Qreene,  Pottawattamie,  Harrison,  Mooona,  Fremont,  and  Decatur 
oonntiee. 

Extermination. — This  perennial  plant  whose  bars  resemble  the 
cocklebur  is  easily  exterminated  hj  cultivation.  Do  not  permit  the 
seeds  to  mature.  Cut  off  the  plants  at  the  surface  of  the  ground 
to  prevent  flowering,  if  they  occur  in  the  pasture  or  meadow. 
Where  the  land  can  be  cultivated,  give  the  ordinary  plowing,  fol- 
lowed with  harrowing  to  bring  the  roots  to  the  surface  so  tbey  are 
exposed  to  the  sun.    A  few  days'  exposure  to  the  sun  will  kill  them. 


Common  Vetch  (Viciasativa  L.). 

Dtacription. — ^A  smooth  or  slightly  pubescent  annual  from  1-2% 
ft  hi^  with  simple  stem ;  leaflets  5-7  pairs,  obovate-oblong  to  lin- 
ear, notched  or  mucronate  at  the  tip ;  1  or  2  nearly  sessile  flowers 
borne  in  the  axils  of  the  leaves,  corolla  violet-purple ;  pod  linear, 
several-seeded,  seeds  blacki 

Distribution.— -This  weed  has  long  beim  known  as  troublesome  in 
the  grain  fields  ctt  Europe,  and  in  the  northern  states.  It  is  particu- 
larly abundant  in  northeastern  and  northwestern  Iowa  and  in  some 
of  the  grain  growing  sections  of  the  southern  part  of  the  state. 

Extermination. — Clean  seed  sown  in  clean  soil  is  the  only  method 
of  displacing  the  weed. 
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FlM-   114<     Common  Vetcli   (Tlcla   aaUva).     Common  In  xralD  fleldB,  especlkll]' 

wheat  flelds.  frequently  found  In  screenings  trom  floor  mllla. 

( Photosrsphed  by  Colbum.) 


Fig.    114-A.     Distribution   of  Common  Vetch. 
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ChemiceA  Composition. — The  chemical  composition  of  vetch  {Vicia 
aativa)  according  to  TJ.  S.  Dept.  Agr.,  1880;  p.  152,  is  as  follows: 
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Wild  Bean  (Strophostyles  kelvola  (L.)  Britton). 

Description. — An  annual,  with  prostrate  atem;  compound  leaves 
ovate  to  oblong-obovate,  with  a  prominent  rounded  lohe  at  the  base; 
corolla  greenish  white  and  purplish ;  pod  4-8-8eeded,  large,  usually 
pubescent. 

Distr^ution. — Common  in  sandy  places  in  northern  United 
States;  from  Wisconsin,  Minnesota,  and  Texas  east  to  Massachu- 
setts ;  common  in  gravel  pits  on  Muscatine  Island,  along  Des  Moines, 
Cedar  and  Iowa  rivers. 

Extermination. — Easily  exterminated  by  cultivation. 

OXALIDACEAE,  WOOD  SORREL  FAMILY. 

This  family  contains  the  cultivated  yellow  and  purple-flowered 
oxsUs.    Few  of  the  plants  are  economic. 
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FlK-   lie.     wild  Bean    (StrOfiboiJiilea   Kelvota).     Common  In  sandy  or  Kravell; 

aotl,  sandy  liver  bottom. 

(Photographed  by  Colburn.) 


FUt.   IIG-A.     Distribution  of  Wild  Bean. 
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Field  Sorrel  (OxtUis  stricta  L). 

Description. — A  pale  green  pubescent  annual  or  perennial;  leavefl 
compound,  with  evident  stipules ;  flowers  pale  yellow,  cymose,  1-4, 
at  length  deflexed;  in  fruit  columnar,  short-pointed. 

Distribution. — Common  in  fields  and  waste  places  from  New  Eng- 
land to  Dakota ;  common  in  Iowa  probably  over  the  entire  state. 

Extermination. — Persistent  cultivation  and  crop  rotation  will 
Qsaally  exterminate  the  weed. 


F)s.  lie.     Yellow  Field  Sorrel  ( 

(a  drftwn  by  Charlotte  M.  KIqk-    The  nhole  plant  photographed  by  Hart.)  . 
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FU'  lie-A.     Distribution  of  Yellow  Field  Sorrel. 

Field  Sorrel  {Oxalis  corniculafalj.). 
Description. — An  erect  or  decumbent  perennial  herb,  spreading 
by  numerous  slender,  pale  runners;  leaflets  3;  flowers  in  eymose 
clnstera,  yellow;  peduncle  ascending  and  sparingly  pubescent. 
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Fig.    117-A.      DlBtrlbutlon   of    Field    Sorrel. 


Distribution. — A  very  common  weed  in  dry  or  moist  soil  through- 
out eastern  North  America. 


Extermination. — Apply   the  same  method  as  to  the  preceding 


ZTGOPHTLLACEAK,  CALTROP  FAMILY. 

A  small  family. 


Caltrop  {Tribuhis  terrestris  h.) . 

Description. — The  caltrop  is  a  hairy,  procumbent  annual,  branch- 
ing from  the  base,  producing  a  stem  which  is  a  foot  or  more  long, 
branches  bear  ntunerous  small,  compound  leaves  with  short  pe- 
duncles an.1  small  stipules  at  the  base;  each  compound  leaf  has  4-8 
pairs  of  short-stalked  leaves ;  small,  yellow,  axillary  dowers  about 
Vz  in.  across  with  peduncle  much  shorter  than  leaves;  fruit  very 
spiny  and  divided  into  two  nearly  equal  parts,  each  part  consists  of 
2  long  spines,  2  shorter  and  a  row  of  very  short  ones,  forming  a 
crest  on  the  back ;  5-angled,  spiny  fruit  splits  into  3-5  divisions. 

Diatribvtion. — Introduced  from  the  Old  World  and  occurs  from 
the  Atlantic  states  to  Nebraska  and  Kansas ;  in  Iowa  has  been  found 
only  on  Muscatine  Island. 

Extermination. — Caltrop  is  disseminated  by  wool,  and  hence  the 
waste  of  woolen  mills  should  not  be  thrown  in  fields.  The  ^eed  is 
easily  destroyed  by  cultivation. 
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EUPHORBIACEAE,  SPURGE  FAUILT. 

Many  of  the  plants  of  this  family  contain  an  irritating  milky 
juice.  Few  are-  of  economic  importance.  The  poinsettia  commonly 
cultivated  in  greenhouses,  snow-on-the-mountain  in  gardens,  and 
castor-oil  bean  belong  to  this  family. 


Three-seeded  Mercury  (Acalypkavirginicah.). 

Description. — A  smoothish  or  hairy  annual  from  1-2  ft.  high, 
turning  purple  especially  in  the  autumn;  leaves  ovate  or  oblong- 
ovate,  sparingly  serrate,  long-petioled ;  sterile  spike,  few-flowered, 
pistillate  Sowers  1-3  at  the  base  of  staminate  peduncle  surrounded 
by  a  large  leaf -like  bract;  capsule  3-lobed,  subglobular,  2-Talved 
carpels. 

Distribution. — From  Nova  Scotia  to  Texas  and  northward  to  Min- 
nesota. Common  everywhere  in  Iowa  ^ong  roadsides  and  in  fields. 
Especially  noticeable  in  the  fall  on  account  of  the  purple  bracts. 

SziermtTioiKm.— Three-seeded  Mercury  is  not  a  difficult  weed  to 
exterminate.  The  small,  reddish,  striate  seeds  are  expelled  from 
the  plant  to  some  little  distance  in  a  manner  similar  to  the  dispersal 
of  the  castor-oil  bean.  Thorough  cultivation  by  preventing  the  for- 
mation of  seed  will  eradicate  the  weed. 
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Pig.  11».    ThrM-ieeded  Mercury  (Aoalj/pha  virginloa).     Common  li 
of  the  state. 
(DrawJnc  by   Charlotte  M.   King.) 
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S-A.     Distribution  of  Three-seeded  Mercury. 


Spurge  {Euphorbia  presUi  Guss.)-" 
Description. — An  anaual  from  1-H^  ft.  high;  erect  or  asceoding; 
leaves  oblique  at  the  base,  orate,  oblong,  or  sometimes  oblong-linear, 


P-C.    110-      Spotted   Spurse    (SupAorbIa  pretHi).     Common   everywhere   In  .1 
■tata. 
(Drawing  by  Charlotte  M.   KIhk.) 
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Fl(.   12D-A.     Distribution   of  Spotted  Spurga. 

frequently  falcate,  eerrate,  ^renerally  with  a  eonapicaoiiB  red  spot, 
or  margin ;  Sowers  pedunculate  in  terminal  eymea ;  appoidages  en- 
tire ;  pod  glabrous ;  seeds  ovate  sometimes  wrinkled. 

distribution. — In  loose  soils  and  fields  from  New  England  and 
Canada  to  Wisconsin,  Minnesota  and  Nebraska,  also  southward. 

Extermination. — This  annual  weed  is  easily  exterminated  by  cul- 
tivation ;  therefore  practice  rotation  of  crops  and  give  thorough  cul- 
tivation. Seeds  of  several  species  of  this  genus  retain  their  vitality 
for  some  length  of  time. 

MUkweed  or  Creeping  Spurge  (Euphorbia  maeulata  L.) . 

Description. — Sli^tly  pubescent  or  hairy  annual,  with  prostrate 
stems;  leaves  oblong-linear,  oblique  at  the  base;  pubescent  or  some- 
times nearly  smooth,  usually  with  a  brown-red  spot  in  the  center; 
serrulate  above,  stipules  lanceolate;  flowers  pedunculate  in  lateral 
clusters;  glands  of  the  involucre  minut«;  appendages  usually  red; 
pods  acute-angled;  seed  sharply  4^angled  with  4  shallow  grooves 
across  the  ddra ;  tricbomes  several-celled,  gradually  tapering  to  apes. 

Distribution. — Pound  in  sandy  fields,  or  generally  in  fields  from 
New  England  and  Canada  westward;  oommon  in  every  part  of 
Iowa. 

Exterminaiion. — May  be  exterminated  in  the  same  way  as  the 
preceding  speciesL 
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Fig.  1!1-A.     DlBtrlbutton  of  Froatrate  Spurge. 
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Suow-OD'the-momitaiD   (Euphorbia  marginata  Parsh.). 

Description. — Stems  stout,  high,  erect,  hairy  or  smoothish ;  annual, 
from  2-3  ft.  high;  leaves  sessile  ovate-oblong,  acute;  uppermost 
leaves  white,  petal-like  margins. 

The  flowering  spurge  (Euphorbia  corollato  L.)  with  white  flowers 
in  forked  umbels;  long  peduncles-,  involucres  showy,  white  append- 
ages appearing  like  petals;  deep  perennial  root;  is  common  in  grav- 
elly and  sandy  soils  in  many  parts  of  the  state,  and  it  is  often  weedy. 

DistributiQu. — Snow-on-the-mountain  occurs  from  Minnesota  to 
Missouri  and  Colorado ;  also  reported  eastward  to  Ohio  and  South 
Carolina.  A  frequent  escape  from  gardens  in  Iowa;  common  only 
in  the  western  part. 


gr.    123.     Snow-on-the-Mountaln    iBvphorhia   marglnata).     A   fT«qu«it   oecapc 
from   gardeTiB.      a.   Whole   plant,   one-third   natural   llie ;    t,   seed   cttpaul*. 

natural  size. 
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Fie.  122-A.     DIatrtbullon  of  Snow-on-the-Uountaln. 


FIC.   1S3.     FloTrerlng  BpuTKe   (SuphorMo  corallota).     Common  in  sandy  flelda, 
Eravel  knolls,  and  roadildes. 
CDrawins  by  Lois  Fanunel.) 


Extermination. — This  annual  weed  ia  easily  exterminated  by  cul- 
tivation. The  young  plant  should  be  cut  off  below  the  surface  of 
the  giround. 
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Cypress  Spurge  {Eupkoriia  cyparissias  L.). 

Description. — Plant  with  perennial  running  root-stocks  and 
densely  cloatered  stems  from  6  in.-l  ft.  high ;  linear,  crowded  leaves ; 
many-rayed  umbel  with  glands  crescent-shaped  and  granular  pods. 

Distribution. — Common  westward  from  New  England  to  Nebraska 
usually  in  the  vicinity  of  gardens  and  cemeteries. 

Extermination — This  perennial  weed  because  of  its  running  root- 
stocks  is  often  difficult  to  exterminate.  The  ground  should  be  given 
a  shallow  plowing  and  the  root-stoeks  exposed  to  the  sun.  It  may 
be  necessary  to  repeat  this  process  two  or  three  times  during  the 
summer.  In  addition  to  its  propagation  by  the  running  root-srtoeks 
it  also  propagates  by  its  seeds. 


Fig.    IZ<.     Cypress    Spurge    (Euphorbia    cyparlaiiaa} ,      Yellow    "flowered"    plant 

with  milky  Juice  and  narrow  leaves.    Escaped  from  gardens  to  roadsides. 

(Photographed  by  Co] bum.) 
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Pig.   1B4-A.     DiHtiibutlon  of  Cypress  Spurge. 
ANACARDIACEAB,  SUMACH  FAMILY. 

Many  of  the  plants  are  poiaoDOus.  Many,  like  sumach,  contain 
tannin.  Some,  as  the  smoke  tree,  are  cultivated  for  ornamental 
purpoaes. 

Poison  Ivy  {Rkiis  toxicodendron  L.)- 

Description. — A  climbing  or  trailing  shrub  sometimes  erect,  cling- 
ing to  trees  or  other  objects  by  aerial  rootlets ;  3  leaflets ;  inconspicu- 
ous flowers;  waxy  fruit,  frequently  remaining  on  plant  until  late 
winter  or  early  spring.  It  is  often  mistaken  for  Virginia  ereeper 
(Psedera  quinquefolia  (L.)  Greene)  which,  however,  has  5  leaflets. 
Many  persons  are  sensitive  to  poisoning  from  this  plant,  every  part 
of  which  contains  the  poisonous  principle.  The  usual  remedy  for  in- 
fection from  it  is  to  wash  the  skin  with  a  solution  of  sugar  of  lead. 

"Distribution. — Poison  ivy  is  abundant  throughout  eastern  North 
America  and  the  Rocky  mountains.  It  is  common  everywhere  in 
Iowa,  in  hedge  rows,  thickets  or  woods. 

Extermiiiation — Poison  ivy  is  not  easily  destroyed  because  in 
most  cases  it  is  troublesome  in  wood  lots  along  fences  and  in  yards. 
It  is  di£Scult  to  destroy  except  by  giving  thorough  cultivation.  If 
persistently  cut  off  below  the  surface  of  the  ground  it  can  be  de- 
stroyed. Sodium  arsenite  at  the  rate  of  one  and  one-half  to  two 
pounds  to  52  gallons  of  water  will  help  to  destroy  the  weed.  It  is 
not,  however,  safe  to  use  this  since  it  is  a  strong  poison. 


MALVACEAE.   MALLOW  FAMILY. 
Cotton,  hollyhock  and  okra  are  well  known  plants  of  the  family. 
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Fig.    12B.      Poison    Ivy    (Hftu*    (ortcodenHron).      Common    1 
(Phoiographed  by  Colbura.) 


wood!   and   along 


Fig.   liS-A.     Distribution  o(  Poison  Iv7. 
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Plf.   ISS-B.      PolsoD    Ivy    (Rhut   toJ^4co(f«nd^on) .      a,   spmy   Bbowlns   rootteU: 

6,  fruit. 

(After  Chesnut,  U.  S.   Dept.  Agr.) 

IndiSD  Mallow  or  Velvet-leaf,  Butter-print  {Ahuttlon  theophrasti 

Medic). 

Description. — A  usually  tall  annual  from  2-4  ft.  high ;  plant  with 
itroDg  odor;  leaves  velvety,  roundish  heart-shaped,  taper-pointed; 
pednncles  shorter  than  the  petioles ;  corolla  yellowish ;  carpels  12-15, 
hairy-beaked  seeds  rough,  rather  large  and  blackish. 

Distr^ution. — Common  in  waste  places,  com  fields,  vacant  lots, 
barnyards,  etc  Common  throughout  eastern  North  America, 
naturalized  from  tropical  regions,  probably  India. 

Extermination. — This  plant  propagates  only  by  its  seed,  which 
retains  its  vitality  for  some  length  of  time,  having  been  Imown  to 
germinate  after  a  period  of  60  years.  The  young  plants  are  easily 
exterminated.    The  plant  should  be  pulled  up  before  it  begins  to 
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FlB.  I2S.     Indian  Mallow,  Velvet  Leaf,  or  Bulter-pHnt   (Afruflloo  theopJu-atti}. 
In  com  flelda,  vasta  places,  barnyards. 
(Photagnkphed  by  Colburn.) 


flower.  Wallace's  Parmer  suggests  the  following  treatment:  "It 
has  been  seriously  thought  of  by  some  persona  as  a  substitute  for 
manilla  or  sisal  in  the  manufacture  of  binder  twine.  It  is  an  an- 
nual, and  if  not  allowed  to  go  to  seed,  the  farm  can  in  time  be 
cleared  of  it.  But  it  will  be  a  long  time.  The  seeds  have  a  most 
astonishing  vitality.  We  have  known  cases  where  it  has  been  polled 
up  for  fifteen  years,  not  a  plant  allowed  to  go  to  seed,  and  yet  it 
makes  its  appearance  every  spring.  Fortunately,  it  grows  only  on 
rich  land,  and  is  therefore  found  in  evidence  largely  in  hog  yards 
and  feed  lots  and  other  places  where  the  land  is  exceedingly  rich. 
In  fact,  in  sections  of  the  country  where  it  is  being  introduced,  it 
may  be  found  in  almost  every  farmyard,,  Why  farmers  allow  it  to 
mature  seed  passes  our  comprehension.     It  goes  variously  by  the 
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Pig.   1Z«-C.     FlgwBed, 


'oxtail,  and  Velvet  Lieat,  In  a.  potato  patch, 
such   garden  patchea  in  Iowa. 
(PhotoRTaphed  by  Pammel.) 


Fig.    IZS-B.     DlBtrtbutton   of   Indian   Hallow. 
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nataes  of  velvet  weed,  butter  print  and  in  the  locality  of  one  of  on/ 
farms,  Davis  weed,  from  the  fact  that  it  was  introduced  mtaxf  years 
ago  by  a  man  named  Davis,  who  regarded  it  aa  a  rather  good  orna- 
mental plant" 

Sida  {Sida  spinosa  L.)- 

Description. — An  annual  from  10-20  in.  high ;  frequently  mudi- 
branched;  leaves  ovate-lanceolate  ^  serrate  with  a  long  petiole,  pe- 
duncles in  axils  of  leaves,  1-flowered;  Sowers  small,  yellow;  5  car- 
pels, each  2-beaked. 

Distribution. — Common  in  the  southern  states,  as  far  north  as 
Massachusetts  to  southern  Iowa  and  Kansas. 

Extermination. — This  weed  propagates  entirely  by  its  seeds  which 
retain  their  vitality  for  a  considerable  length  of  time,  as  the  seed 
coat  is  hard.  The  growing  plant  is,  however,  easily  destroyed  by 
pulling  the  weed  or  by  cultivation. 
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Fig.   1ST-A.     DlBtrlbuUon 


Cheeses  or  Common  Mallow  {Maiva  rotuncHfolia  L.)- 

Description. — A  proenmben't  biennial ;  leaves  round,  heart-shaped 
on  long  petioles,  crenate ;  flowers  white,  petals  longer  than  the  caljn ; 
a  S-leaved  involucre  at  the  base  of  the  calyx ;  carpels  pubescent. 

Distribution. — ^A  widely  distributed  weed  in  eastern  North  Amer- 
ica, native  to  Europe,  common  in  eastern  and  central  Iowa  in  door- 
yards,  bam  lots,  etc.,  in  Story,  Marshall,  Polk,  Marion,  Linn,  Clin- 
ton, Winneshiek  and  Allamakee  counties. 

Extermination. — This  weed  is  easily  exterminated  by  cultivation. 
Do  not  permit  any  of  the  seeds  to  mature.  The  seeds  retain  their 
vitality  for  a  considerable  length 'of  time. 
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Fix.  1!T-B.  Common  Mallow  or  Cheeses  (Malva  rolundifoUa).     Comnion  In  door- 
yards,  barn  lots.  etc. 
(Mich.   Art.    Eip.    Sta.) 
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Fig-   12T-C.     Distribution  of  CammoD  Mallow. 

Shoo-fly  (Hibiscus  (rtoKwwtL.). 

Description. — A  low,  rather  hairy  aaaual  from  1-2  ft.  high ;  npper 
leavea  3-parted  with  3  lanceolate  divisions,  the  middle  longest ;  calyx 
inflated  in  fruit,  membranous,  S-winged,  with  numerous  dark 
nerves ;  flowers  sulphur-yellow  with  a  blackish  eye,  ephemeral. 

Distribution. — Common  in  fields  and  waste  grounds  in  the  south- 
em  states  and  eastward ;  abundant  in  some  places  in  Iowa,  especially 
in  gardens  where  it  has  become  naturalized  from  cultivataon. 

Extermination. — A  growing  plant  is  not  difBcult  to  exterminate. 
A  thorough  cultivation  and  exposing  the  roots  to  the  sun  will  de- 
stroy the  plant.  The  seeds,  however,  retain  their  vitality  far  a  con- 
siderable length  of  time.  A  correspondent  of  southeastern  Iowa 
stated  that  this  weed  kept  coming  up  in  spite  of  constant  and  thor- 
ough cultivation.  This  was  owing  to  the  prolonged  vitality  of  the 
seed. 

HTPERICACEAE,  ST.  JOHN'S-WORT  FAMILY. 
This  small  family  contains  a  few  ornamental  plants  with  yellow 
flowers,  commonly  found  in  northern  states. 
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FlS.  12T-D.  Bladder  Ketmla  or  Shoo-fly  (Hllilaciu  tHonum).  GKntens  and 
com.fleldB.  I^arge  wlilte  flower  with  a  dark  smt  at  the  base  of  ea«h  petal. 
a  and  b  trlchomea  or  plant  hairs. 

<a  and  t  drawn  b;  Charlotte  M.  King.  The  Keneral  aspect  photOKlSapbod  br 
Colbum, ) 


Fig.  127-E.      Distribution  Of  Shoo-fly, 
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St.  John's-wort  {Hypericum  perforatum  L;)- 

Desaiption. — A  branched  perennial,  1^-2  ft.  high  with  runners; 
leaves  elliptical,  or  linear-oblong,  with  pellucid  dots;  flowers 
nnmerouB  in  cymes,  petals  deep  yellow,  black-dotted,  twice  the 
length  of  the  lanceolate  sepals. 

Distribution. — Common  in  eastern  North  America  in  clay  soils. 
Abundant  in  Iowa  only  in  eastern  counties,  especially  northeast- 
ward. 

Extermination — This  weed  spreads  both  by  seeds  and  by  runners. 
It  is  difficult  to  exterminate.  Clark  and  Fletcher  give  the  follow- 
ing methods:  "Close  cutting  several  times  during  the  summer  will 
reduce  it  in  pastures.    An  application  of  salt — a  small  handful  to 


Pig-.    128.      at.    Jotin'a-wort    (B]/perl<!um   per(orattim) .      Old   flelds   and   woodlai 

pastures,    eastern   and    northeastern    Iowa. 

(Photographed  by  Quade.) 


aCoogle 


WEED  rLORA  OP  IOWA 


Distribution    o(    9t.    Johnn- 


each  pUnt  after  close  cutting  in  hot  dry  weather — will  hill  it  and 
ma;  be  practicable  where  the  pest  is  not  abundant  and  the  land 
cannot  be  brougbt  ander  cultivation.  Prevent  it  from  going  to  seed. 
St.  John's-ffort  is  easily  suppressed  on  land  that  can  be  cultivated 
under  a  syst^atic  rotation  of  crops.  Where  it  is  eetablished,  it 
would  be  well  not  to  seed  to  grass  until  it  is  suppressed." 

ONAQRACEAE.  EVENING  PRIMROSE  FAMILY. 

A  small  family,  some  plants  with  showy  flowers,  a  few  cultivated 
for  ornamental  purposes. 


Evening  Primrose   (Oenothera  biennis  L.). 

Description. — A  stout,  erect,  pubescent  or  hirsute  perennial,  3-5 
feet  high,  sparingly  branched;  leaves  lanceolate,  or  rarely  ova'te- 
lanceoJate,  denticulate,  acute,  bracts  shorter  or  as  long  as  the  cap- 
sule ;  flowers  yellow,  petals  obovate,  stigma  lobes  linear,  capsule  sub- 
cylindrical  ;  seeds  small,  brownish. 

Distribution. — Common  everywhere  in  eastern  North  America, 
Rocky  mountains  aud  Utah.    Occurs  in  every  county  in  Iowa. 

Exlcrminalion. — Kpreads  by  seed.  This  plant  is  not  difficult  to 
exterminate.  Cut  off  the  yoiirg  plants  a  few  inches  below  the  sur- 
face of  the  ground. 


UMBELLIFERAE,    CARROT   FAMILY. 

Carrot,  celery,  parsnips  and  caraway  are  members  of  this  family. 
It  includes  also  many  poisonous  plants. 
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ri(.  If),     Evening    PrlmrOBe    (Oenothera    biennis).      Fences,    K^rdena.    msadoiTB 

and  pastures. 

(Photographed  by  Hart,     a,  drawn  by  Charlotte  M.  King.) 


Fl8.    129-A.     Distribution  of  Evening  Prlmi 
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Caraway  {Carum  carvi  It.). 

Description. — A  smooth,  erect,  slender  herb  1-2^/^  feet  high  with 
fusiform  roots;  leaves  pinnate  with  filiform  divisions;  flowers  in 
umbels,  white;  calyx  teeth  small;  fruit  ovate,  or  oblong  with  fili- 
form ribs. 

Distribution. — Common  in  eastern  North  America,  the  Rocky 
mountains,  Utah  and  scattered  in  places  in  Iowa. 

Extermination. — Easily  exterminated;  cut  off  the  plants  below 
the  surface  of  the  ground. 


Fig.  130.     Caraway  (Corum  camO.    Commonly  cHcftped  from  gardens.     Flowi 
(Photographed  by  Quade.) 
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FtK.  130-A.     D[strtbutlon  of  Caraway. 


Wild  Carrot  {Daucus  carota  L,). 

Description. — A  bristly,  hirsute  biennial  from  2-2%  feet  high; 

leaves  pinnately  decompound;  involucral  bracts  foliaeeous;  flow- 


Pi«.  ISl.    wild  Carrot  <I>aucua  cOTotat.    Common  In  clover  meadowa.     Flowera 
(Photosraphed  by  Colburn.) 
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FlK-    131-A.      DlBtrlbutlon   of   Wild   CarroL 

ers  in  compound  umbeU,  whitej  or  occasionally  pink;  fruit  oblong, 
flattened  dorsally,  carpel  with  5  slender  bristly  primary  ribs,  and 
4  win^d  secondary  ones,  each  of  these  bearing  a  single  row  of 
barbed  prieMes. 

Distribution. — Common  in  eastern  North  America.,  especially  in 
dry  fields.  Becoming  common  in  Iowa  clover  fields  in  Scott,  Story, 
Polk,  Franklin,  Linn,  Clinton,  Cerro  Gordo,  Boone,  Webster,  Sac 
and  Clay  coanties. 

Extermination. — Plant  clean  seed  in  a  clean  field.  Easily  killed 
by  catting  off  the  plant  a  few  inches  below  the  surface  of  the 
groond. 


Parsnip  {Pastinaca  sativa  h.) . 

Description. — A  tall,  stout,  glabrous  biennial  with  grooved  stem ; 
leaves  pinnately  compound,  cut-toothed;  fiowers  yellow,  small; 
calyx  teeth  obsolete;  fruit  oval,  flattened  dorsally,  the  lateral  ribs 
with  broad  wings. 

Distrihution. — Common  in  eastern  North  America,  Rocky  moun- 
tains and  the  Pacific  coast.  Common  on  roadsides  in  every  part  of 
Iowa, 

Extfirmination. — Propagated  by  seeds.  Easily  exterminated  by 
cultivation ;  cut  off  the  young  plants  a  few  inches  below  the  surface 
of  the  ground. 
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D[Etrlbutlon  of  Wild  I 


Cowbaue  {Cicuta  maculata  h.). 

Description. — A  Bmooth,  marsh  perennial,  2-5  ft.  high,  with  pin- 
oately  compound  leaves,  2  or  3  times  pinnate;  leaves  with  long 
petioles;  coaraely  serrate  leaflets  lanceolate  to  oblong-lanceolate, 
1-5  in.  long;  stalks  of  umbellets  numerous  and  unequal;  Sowers 
white;  fruit  broadly  ovate  to  oval,  small,  1^  in.  long.  The  plant 
grows  in  marshes  and  in  low  grounds,  the  stems  springing  from 
thick  fleshy  underground  roots  tapering  at  the  lower  end,  usually 
numbering  from  3-8  although  single  specimens  are  also  met  with. 
On  cutting  the  roots  there  is  given  o£E  a  sharp  pungent  odor,  which 
becomes  intensified  on  boiling. 

Distribution. — Common  throughout  the  northern  states,  south- 
west to  Louisiana,  Rocky  mountains  and  Utah.  Very  common  in 
low  grounds  and  swales  in  northern  Iowa,  less  common  in  southern 
Iowa. 

Extermination. — The  field  where  eowbane  occurs  needs  drain- 
age; plow  the  field,  break  up  the  sod,  and  expose  the  fascicled 
roots  to  the  sun.    This  will  soon  destroy  the  weed. 
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F\t.  Itl,     Cowbone   [ 


Fig.  133-A.     Distribution  of  Cowbane. 
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Cow  Parsnip  {Heracleum  lanatutn  Michx.). 

Description. — A  stout,  hairy,  pubescent  perennial  4-8  ft.  high; 
leaflets  broad  and  lai^e,  irregularly  cut-toothed;  flowers  white,  in 
broad  umbels. 


Distribution. — Prom  the  Atlantic  coast,  Newfoundland,  through 
the  northern  states  and  Allegheny  mountains  to  California.  Com- 
mon in  the  Rocky  mountains. 

APOCYNACBAE,  DOGBANE  FAMILY. 

In  the  tropics  several  species  are  important  rubber  producing 
plants.    They  are  commonly  called  milk-weeds  in  Iowa. 
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Spreading  Dogbane  {Apocynvm,  androsaemifoUum  L.). 

Description. — Root-atock  horizontal,  smooth,  or  rarely  soft-tomen- 
tose,  branched  above,  Bpreading,  leaves  ovate,  petioled,  cymes  loose, 
spreading,  both  terminal  and  axillary;  the  latter  pale  rose  color, 
open,  bell-shaped;  calyx  segments  shorter  t^an  the  tubes  of  the 
corolla. 

Distribution. — Common  along  borders  of  thickets  from  eastern 
Canada  to  British  Columbia  to  Arizona  and  Georgia.  Abundant 
in  Iowa  in  grain  fields  near  thickets. 


Tig.   ItE.    Dlstrlbatlon  of   Sprekdlng   Dogbane    lApoaj/num   androaatmifolhtm). 

Extermination. — Spreading  dogbane  produces  long,  creeping 
roots,  which  are  quite  tenacious  of  life.  In  order  to  destroy  the 
weed,  the  field  should  be  given  a  fallow  plowing  after  the  grain  is 
harvested,  followed  by  a  disking  in  a  week  or  ten  days,  depending 
on  the  character  of  ithe  weather.  This  should  be  followed  by  a 
harrow.  If  the  fall  is  dry  dragging  will  probably  get  the  larger 
number  of  these  weeds. 


.   Indian  Hemp    {Apocywu^n  cannaiinum  L.). 

Description. — Glabrous  or  more  or  less  softly  pubescent ;  2-3  ft. 
high,  smooth,  terminated  by  an  erect,  close,  many-flowered  cyme; 
corolla  lobes  nearly  erect,  the  tube  not  longer  thau  the  lanceolate 
segments  of  the  calyx,  greenish  white ;  appears  in  July  and  August. 

Diatribution.~-Gom.Taon  species  eastward  and  troublesome  aa  a 
weed  in  northern  Mississippi  valley.  Common  in  small-grain  fields 
and  pastures. 
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Fig.    13fl.      Indian    Hemp    (A 

IS- A. 

Apocynum   eannaWniini    hypei 

ve,    but    with    leave  a    broader 

apex. 

(Schuyler  Mathews  In  Mich 

In  Mich.  Agr.  Exp.   Sta.  Bull.) 
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136-B.    Distribution   of  Indian   Hemp. 

Extermination. — This  weed  should  be  treated  like  spreading 
dogbane. 

ASCLEPIADACEAB,   MILKWEED   FAMILT. 

A  few  plants,  only,  are  of  economic  importance.  Some  are  col- 
tivated  for  ornamental  purposes.  Id  Iowa  they  are  commonly 
called  milkweeds. 

Showy  Milkweed  {Asclepias  speciosa  Torr.), 

Degcription. — A  perennial  1-4  ft.  high,  white-tomentose  or  ca- 
neacent;  leaves  thick,  broadly  ovate  or  oval,  petioled;  pedicel 
glabrste  above;  flowers  borne  in  dense  umbels  or  rarely  solitary, 
the  pedicels  stout;  corolla  purplish  green,  large,  follicle  erect  or 
spreading  on  the  recurved  pedicels. 

Distribution. — Showy  milkweed  is  common  from  Minnesota  to 
sonthem  Iowa,  Kansas,  the  Bocky  mountains  and  Utah.  In  Iowa 
it  is  abundant  in  Emmet,  Palo  Alto  and  Dickinson  connties. 

Exterminaiion. — This  weed  should  be  treated  like  common  milk- 
weed. 
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PIB'  13T.      Showy  Milkweed   (AaclepUit  apecioaa).     In  grain  flelds.  i 
roadsides,   northern  Iowa. 
(Photographed  by  Colburn.) 


■A.     DlBtrlbutlon  of  Showy  Mlllcweed. 
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Milkweed  (Asclepias  syriaca  L,)- 

Description. — A  perennial  herb  with  a  stout  stalk  2-5  ft.  high, 
finely,  softly  pubescent  or  tomentose ;  leaves  oblong,  oval  or  ovate, 
obtuse  or  roundish  at  the  base,  the  young  leaf  somewhat  pubescent 
above,  soon  becoming  glabrate ;  petioles  stout,  flowers  from  a  few 
to  many,  borne  in  umbels;  peduncles  pubescent  ot  tomentose;  co- 
rolla dull  purple  or  greenish  purple,  occasionally  pale  in  color; 
fruit  a  follicle  and  borne  on  erect  pedicels;  trichomes  multicellular 
from  a  single  cell,  somewhat  floccose. 

Distribution. — This  milkweed  is  common  from  New  England  to 
North  Carolina  and  Kansas.  In  Iowa  it  is  abundant  in  oat  fields, 
OQ  highways  and  in  gardens  throughout  the  state. 


Ig.   131".     Commrin  Milkweed    I Aictcplm  tj/riaca),     FleLda,  meadows,   roadBldes, 

etc.  a  I  rich  OKI  e9  or  plant  halra. 
(Drawing  by  Charlotte  M.  King;  general  aspect  photographed  by  Colbum.) 
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Fig.  138-A.     Distribution  of  Common  Milkweed, 

Extermination. — Both  milk^'eeds  have  the  same  habit  of  growth. 
The  weed  is  perhaps  known  by  its  long  roots  which  are  frequently 
10-15  ft.  in  length ;  another  important  point  is  that  it  produces  ad- 
ventitious buds  at  frequent  intervals  from  which  new  shoots  arise. 


lelds,  waste  places. 
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Wallace's  Farmer  says  conceming  this  weed:  "We  would  ad- 
vise our  correspondent  to  plow  this  field  as  soon  as  possible 
and  prepare  his  seed  bed  for  winter  wheat.  By  plowing  it  again 
next  August  he  will  undoubtedly  weaken  the  stand.  He  will 
fail,  however,  unless  in  working  his  com  he  uses  surface  cultiva- 
tion. These  weeds  have  no  doubt  been  distributed  through  the 
field  during  the  three  years  it  was  in  com  by  using  a  shovel  cul- 
tivator, which  takes  up  the  roots  and  carries  them  over  the  field 
in  the  same  way  that  many  northern  farmers  are  now  seeding  their 
fields  with  quack  grass  and  damaging  them  to  the  extent  of  from 
five  to  twenty  dollars  per  acre.  By  giving  these  two  thorough 
August  plowings  and  taking  care  of  the  roots  that  may  be  thrown 
up,  then  preparing  the  seed  bed  very  thoroughly  for  com  and 
giving  it  as  far  as  practical  surface  cultivation,  he  will  probably 
get  rid  of  these  noxious  weeds." 


Climbing  Milkweed  (Qonoloius  laevis  Michx.). 

Description. — A  climbing  perennial;  leaves  oblong,  cordate  with 
a  deep,  narrow  sinus ;  flowers  borne  in  axillary  umbel-like  cymes, 
5-10  flowered,  large  greenish  flowers;  calyx  5-pai'ted;  corolla  5- 
parted,  wheel-shaped,  the  lobes  narrowly  linear-lanceolate,  obtuse, 
larger  than  the  calyx;  anthers  horizontal  under  the  flattened 
stigmas ;  pollen  masses  5  pairs,  follicles  with  soft  warty  projections. 

Distribution. — Troublesome  in  woods  and  fields  in  the  southern 
states.  It  is  reported  as  troublesome  from  a  few  counties  in  south- 
em  Iowa. 

Extermination. — Thb  perennial  weed  is  as  difficult  to  destroy  as 
common  milkweed.  Give  thorough  cultivation.  If  this  will  not  suf- 
fice get  the  field  into  a  meadow. 

CONVOLVULACEAE,  MORNING-GLORY  FAMILY. 
Few  economic  plants.  Sweet  potato  and  cultivated  morning  glory 
are  representatives. 
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Fig.    130.     Climbing    Milkweed    (Oanolobua    laevla).      Troublesome    In    fields    In 

southern   Iowa. 

(Drawing  by  Ada  Haydan.) 


Dig,l,z.cbyG0Oglc 


DESCRIPTIVE  MANUAL 


DlBtiibutlon  of  CtlmblnK  Ullkweed. 


MoriUDg-glor7  {Ipomoea  hederacea  Jacq.). 

Description. —  Stems    retroraely    hairy;    leaves    heart-shapwl, 

3-lobed,  the  lobes  usually  acute;  peduncle  variable  in  length;  l-H 


Blue   Field   MomlnK-Klory    (Ipomoets   kederacea). 
southern  Iowa  and  Mlaaourl. 
<Photograpbed  by  Colburn.) 


;vC00glc 


WEED  FLORA  OP  IOWA 


Tig.   140-A.     DlEtrLbutlon  o(  MornlnK-Klory. 

flowers;  calyx  densely  hairy  below;  corolla  funnel-form,  white  and 
purple  or  pale  blue ;  lobes  of  stigma  and  cells  3. 


Fig.  141,     Annual  Mornlng-Blory  Upomoea  purpurea).     A  frequent  escape  (ronk 

gardens   Into  fields. 

(Photographed  by  Colburn.) 


;vC00glc 


DESCRIPTIVE  MANUAL 


DiBtrlbutlOQ  of  Annual  Mornins-glory. 


The  /.  purpurea  has  heart-shaped  leaves  with  retrorsely  hairy 
gtem ;  peduncles  long,  nmbellately  3-5  flowered,  purple  to  white. 

Distribution. — Common  in  waste  and  cultivated  grounds  from 
New  England  southwestward ;  abundant  from  Missouri  southward ; 
native  from  tropical  America;  rare  in  Iowa.  The  /.  purpurea  is 
eommonly  cultivated  and  is  a  frequent  escape  from  cultivation  in 
Hardin,  Stoiy,  Marshall,  Wapello  and  Marion  counties. 

Extermination. — It  is  an  annual  and  is  easily  destroyed;  how- 
ever, the  seeds  retain  their  vitality  for  some  time,  frequently 
springing  up  for  several  seasons  after  the  most  thorough  cultiva- 
tion. 


Hedge  Bindweed  or  Morning-glory  (Convolvulus  sepium  L.). 

Description. — Smooth,  occasionally,  however,  pubescent,  twining 
around  supports  or  trailing;  leaves  triangular,  halberd  or  arrow 
shaped,  the  tip  acute,  or  pointed,  the  basal  lobes  obliquely  trun- 
cate or  sinuate  lobed ;  flowering  peduncles  4-angled  with  2  leaf-like 
bracts  which  are  eommonly  acute;  corolla  white  or  tinged  with 
rose  purple. 

Distribution. — Hedge  bindweed  or  morning-glory  is  common  in 
the  northern  states  and  in  the  southwest  from  Texas  to  Canada, 
also  in  the  Great  Basin  country.  A  form  of  it  is  also  found  in 
Europe  and  Asia.  Common  in  every  section  of  Iowa  not  only  in 
corn  fields,  but  along  highways  and  in  small-grain  fields. 


Google 
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Flff.   H2.     Morning-glory   (Convoiwlut  aepium).     Common  In  grain,  i 
and  meadows. 
(Photographed  hy  Colburn.) 


Fig.  11i-A.     Distribution  ot  Hedge  Bindweed  or  Momlng-tforr. 
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Extermination. — The  morning-glory  must  be  treated  like  horse 
nettle  since  it  is  a  perennial.  In  addition  to  the  usual  methods  of 
cnltivation  sheep  have  been  recommended  to  destroy  the  weed. 
This  method  is  certainly  applicable  where  the  weed  occurs  in  paa- 
tnres. 

In  Wallace's  Farmer,  Mr.  L.  C.  Greene's  experience  in  killing 
morning-glory  is  given  as  follows:  "A  large  farmer  had  145  acres 
of  com.  One  piece  of  twenty  acres,  fall  plowed,  on  a  south  slope, 
was  planted  to  com  the  first  of  May,  and  by  the  time  the  plowing 
and  planting  were  all  done  it  was  near  the  last  of  May.  The  early 
planted  field  was  thick  with  morning-glories  and  had  received  no 
cultivation  since  they  commenced  to  grow.  By  the  time  the  com 
was  four  inches  high  the  morning-glories  were  eight  or  more  inches 
tall,  growing  in  mats  on  the  ground  hunting  for  something  to  elimb 
upon.  The  proprietor  viewed  the  field,  and  instead  of  sending  out 
the  cultivator  sent  out  three  stirring  plows  and  the  planter  soon 
followed.  In  two  days  the  field  was  plowed  and  planted  again  and 
a  fine  crop  of  com  was  raised  with  very  little  bother  from  the  vines, 
and  even  the"  following  year  the  vines  bothered  but  little. 

"Some  years  ago  I  fall  plowed  a  snuiU  field  that  was  badly  in- 
fected with  morning-glory  vines  and  smartweeds.  The  24th  of  the 
next  May  I  was  ready  for  that  field,  but  from  a  little  distance  it 
looked  as  if  a  mowing  machine  and  a  rake  would  be  the  proper  tools 
to  use.  I  plowed  rather  deep  to  do  a  good  job,  the  planter  im- 
mediately followed,  and  in  four  days  after  the  planter  some  com 
could  be  seen,  and  it  was  eight  inches  high  when  the  cultivator 
got  to  it.  It  was  just  a  matter  of  stirring  the  soil  all  season,  for 
there  were  no  large  weeds  to  kill." 

The  Prairie  Farmer  makes  these  suggestions  concerning  the 
eradication  of  morning-glory:  "Another  way  to  fight  the  morning- 
glory  is  to  grow  two  or  three  pasture  crops  a  year  on  the  land  for 
sheep.  One  of  them  ought  to  be  a  cultivated  crop.  The  morning- 
glory  would  not  be  able  to  bold  ont  long  against  such  treatment. 
The  strong  point  in  favor  of  this  method  is  the  profitable  character 
of  the  work." 

Wallace's  Farmer  says  concerning  its  destruction:  "They  do 
not  spread  rapidly  except  under  cultivation,  as  they  grow 
mostly  from  the  roots,  and  these  are  distributed  over  the  fields 
by  cultivators.  If  when  the  farmer  first  discovers  a  patch  out  of 
cultivation  for  a  year  or  two  he  plows  it  shallow  and  frequently 
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and  harrows  he  can  get  rid  of  them.  If  he  cultivates  the  plants 
with  the  rest  of  hia  field  it  ia  only  a  short  time  until  he  will  find 
these  weeds  scattered  all  over  his  field.  A  great  many  ways  have 
been  sn^eated  to  get  rid  of  this  troublesome  weed.  Special  at- 
tachments have  been  invented  for  the  use  on  com  cultivators 
known  aa  the  morning-glory  blades.  These  are  designed  to  shave 
off  the  plants  just  below  the  surface  of  the  ground." 

"We  certainly  would  fence  up  this  pasture,  or  part  of  it,  and 
would  sow  a  mixture  of  grains  that  would  furnish  hog  feed,  and 
while  we  were  at  it  would  sow,  clover  and  timothy,  and  when  the 
grains  were  three  or  four  inches  high  turn  in  the  hogs.  The  only 
trouble  is  that  there  are  not  enough  hogs  to  go  around  the  whole 
tract  "We  had  a  field  in  that  condition  twenty  years  ago.  We 
made  a  hog  pasture  of  it,  and  while  the  morning-glories  are  yet 
to  be  seen  in  'the  road  alongside,  there  are  none  of  them  in  the 
pasture,  and  have  not  been  since  the  first  year," 

European  Bindweed  or  Morning-glory  (Convolvulus  arvensis  L.) 

Description. — The  European  bindweed  or  morning-glory  is  a 
deep-rooting  perennial;  stem  procumbent,  twining  or  creeping. 
Like  the  horse  nettle,  this  species  propagates  freely  by  under- 
ground root-stocks;  leaves  1-2  in.  Ipng,  ovate,  oblong,  arrow-shaped, 
lobes  at  the  base  numing  to  a  point ;  flowers  borne  in  1-fiowered 
peduncles  with  very  small  leaf-like  bracts  some  distance  from  the 
fiowers;  fiowers  an  inch  or  less  long,  short,  broadly  fimnel-sha[>ed, 
white  or  commonly  of  a  rose  tkige. 

Distribution. — Europeau  bindweed  is  a  troublesome  weed  in  Eur- 
ope and  in  eastern  North  America.  It  occurs  also  in  the  soatbern 
states  and  on  the  Pacific  coast.  It  is  scattered  in  many  parts  of 
Iowa  in  small  patches. 

Extermination. — A  short  rotation  of  crops  should  be  practiced, 
including  late  sown  roots  or  other  cultivated  crops:  rape  is  useful 
for  this  purpose.  Frequent  use  of  a  broad-shared  cultivator  will 
destroy  new  growths  and  exhaust  the  vitality  of  the  plants.  Sow 
no  crop  seeds  containing  those  of  field  bindweed.  Applications  of 
salt  or  lime,  sometimes  recommended  to  kill  this  weed,  are  useless 
unless  applied  in  large  quantities. 
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Fig.  143.     European  Morning-glory  or  Bindweed   (Convolwlut  arvenali).     Com- 
mon In  gardens  and  becoming  frequent  In  Iowa.. 
(Photographed  by  Colburn.) 


t-'lg.  H3-A.     DlBtrlbudon  o(  European  Miming- glory. 
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Prof.  H.  A.  Hitchcock  in  Fanner's  Review,  says:  "The  black 
bind-weed  or  perennial  morning-glory  {Convolwlus  arvensis), 
which  I  BUppoae  is  the  kind  meant,  is  a  great  pest  and  difficult  to 
eradicate.  If  a  patch  is  not  too  large,  heavy  mulching  is  the  best 
way  to  destroy  it.  Then  watch  the  patch  closely  and  cut  off  im- 
mediately any  stray  shoot  that  may  appear  above  its  surface. 
Nothing  but  persiBteut  watching  and  the  careful  cutting  off  of 
all  parts  above  the  ground  will  eradicate  this  weed." 

Prof.  Ten  Eyck,  quoted  in  Wallaces'  Parmer,  states  that  the  only 
method  of  culture  applicable  to  large  areas  which  promises  any 
great  degree  of  control  or  destruction  of  the  pest  is  very  late  fall  or 
winter  plowing.  The  plots  which  were  plowed  in  November  (no 
plowing  was  done  later  than  November  20th)  showed  a  very  scat- 
tering and  feeble  growth  of  bindweed  on  April  26th,  the  date  of 
inspection. 

The  weeds  were  thinner  and  more  feeble  also  on  the  unplowed 
land  which  produced  a  crop  of  sowed  cane  or  sowed  kafSr  last 
season,  than  they  were  on  any  of  the  lots  cultivated  in  intertilled 
crops. 

Clover  Dodder  (Cuscuta  epithymum  Murr.). 

Description. — ^A  spreading,  climbing  plant;  yellowish  or  reddirii 
with  a  few  minute  scales  in  place  of  leaves;  flowers  whitish  or  pink- 
ish in  heads,  small,  globular,  urn-shaped;  cylindrical  tube  longer 
than  the  nearly  erect,  acute  sepals;  scales  lai^e-toothed ;  stigma 
elongated ;  style  longer  than  the  ovary ;  stamens  exserted,  fruit  in 
capsules. 

Distribution. — This  weed  has  long  been  known  as  troublesome 
in  Europe  and  has  been  more  or  less  common  in  the  Bocky  moun- 
tains on  clover  and  alfalfa.  For  some  years  also  frequent  in  the 
east;  becoming  more  abundant  on  clover  and  alfalfa. 

Extermination. — Where  the  plant  occurs  cut  down  the  clover  at 
once  and  bum.  Sow  the  patch  or  field  to  another  crop,  preferably 
to  small  grain  or  with  com. 

Clark  and  Fletcher  recommend  the  following  treatment:  "As 
soon  as  the  pest  is  noticed,  the  infected  patches  should  be  at  once 
mown  with  a  scythe  and  the  refuse  removed  and  destroyed.    Fields 
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Bis.   141-     Clover  Dodder    (Cutcvta   epItAinnum).     A   yellow   twining   plant   c 

clover  and   alfalfa. 

(Photographed  by  Colburn.) 


Clover    Dodder 


badly  contaminated  should  be  plowed  befpre  the  seed  haa  formed, 
or  the  crop  cut  early  for  hay  and  the  land  then  plowed.  Clover 
seed  should  never  be  taken  from  fields  infested  with  this  pest." 

The  "Wisconsin  Parmer  states:  "The  problem  of  dodder  control 
is  strongly  influenced  by  the  character  of  the  crop  infested.  Red 
clover  remains  but  two,  or  at  most  but  three,  years  without  re- 
Beeding.  If  the  dodder  is  prevented  from  seeding  it  should  be 
eradicated  within  this  time,  or  at  least  not  interfere  with  the 
course  of  crop  rotation.     Alfalfa  should  remain  indefinitely,  and 
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if  dodder  reseeds  itself  its  control  becomes  much  more  difficult  or 
impossible.  This  is  the  prevailioff  condition  in  the  west.  The  fact 
that  the  Bmall-seeded  alfalfa  dodder  of  the  west  has  not  become 
established  in  the  ea?t  is  of  special  interest  in  this  conuectioii. 
Clover  dodder  appears  likely  to  prove  the  most  troublesome  in 
alfalfa  culture  in  the  east. 

"If  the  dodder  occurs  only  in  patches  in  the  field  it  usually  can 
be  controlled  by  hand  methods.  If  it  covers  the  greater  part  or  all 
of  the  field,  plowing  under  the  stand  will  probably  be  found  nec- 
essary. It  then  becomes  important  to  know  how  far  the  crop  can 
be  utilized  without  reseeding  the  land  to  dodder." 

Field  Dodder  {Ciiscuta  arvenm  Beyrich.). 

Description. — Stems  pale  and  slender,  filiform;  flowers  rather 
small,  in  sessile  clusters;  calyx  with  5  obtuse  broad  lobes;  corolla 
with  a  short,  wide  tube,  inflexed  points,  5-lobed,  acute  or  acumi- 
nate, about  1/2  as  long  as  the  tube,  tips  reflexed;  scales  lai^  and 
deeply  fringed;  stigmas  capitate;  capsalea  glolxwe,  indehiscent 
Occurs  on  shrubs,  clover  and  other  herbs. 

Distribution. — Massachasetts  to  Wisconsin  and  westward.  In- 
troduced with  clover  and  alfalfa  seed  in  Iowa. 

Extermination. — The  dodders  are  largely  spread  through  com- 
mercial seeds,  like  flax,  clover  and  alfalfa.  Alfalfa  dodder  is  a 
somewhat  troublesome  weed  in  sections  of  the  United  States  and 
Europe  where  alfalfa  is  grown ;  in  this  way  it  has  made  its  way 
into  the  Mississippi  valley  in  recent  years.  There  has  been  much 
complaint  about  the  appearance  of  clover  and  field  dodder  in  the 
same  region,  largely  spread,  of  course,  through  commercial  seeds. 
The  dodder  may  be  exterminated  in  the  following  way : 

First  by  the  herbicidal  treatment.  For  this  purpose  a  liberal 
application  of  a  10  per  cent  solution  of  copper  sulphate  will  be 
found  efficacious. 

In  addition,  the  European  investigators  recommend  a  strong  sol- 
ution of  salt,  sulphide  of  lime,  carbolic  acid,  and  sulphate  of  iron. 
These  solutions  will  destroy  the  dodder  when  found  in  the  vegeta- 
tive condition,  but  should  seed  occur,  then  it  will  be  necessary  to 
take  the  additional  precaution  of  cutting  the  dodder  after  the  ap- 
plication of  the  herbicide  and  burning  it.  It  should  be  remembered 
that  these  solutions  will  not  be  effective  unless  they  come  in  direct 
contact  with  the  plant.    They  will  injure  the  clover  plant  as  well. 
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Fig.   14G.     Field   Dodder   (Dtuouta   arvenait). 
PlR.    14G-A.     Flan   Dodder    (Cuacuto  epIKnutn). 
FIs.   14S-B.    l-tMBT  Clover  Dodder,   Thyme  Dodder   (Cuacnta  tptlhymumy. 
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Fig.   14G-C.    DlBtrlbutlan  ol  Field  Dodder. 

It  is  advisable  to  movf  the  patch  if  it  is  a  smaU  one,  to  rake  the 
material  into  a  pAe,  and  after  allownng  it  to  dry  to  burn  it.  The 
field  shovXd  he  watched  carefully,  for  if  the  seed  is  formed,  young 
dodder  plants  vnU  make  their  appearance  upon  the  new  growth  of 
clover.  It  is  best  therefore  to  follow  the  mowing  by  hoeing  if  the 
spot  is  a  smdU  one  and  continuing  this  for  several  weeks  untU  all 
danger  of  infection  is  passed.  Dewey  recommends  keeping  the  soU 
stirred  for  about  two  tTiches  and  not  allowing  any  young  plants  to 
come  in  contact  with  the  clover. 

Wallace's  Farmer  snggeats  the  following  treatment:  "Where 
our  readers  find  this  yellow  vine  twining  around  their  cloTer  or  al- 
falfa they  must  act  promptly  and  effectively.  If  when  they  dis- 
cover dodder  they  will  cut  it  off  close  to  the  ground  before  it  seeds 
no  damage  will  follow,  as  dodder  is  an  annnal.  It  will  not  do,  how- 
ever, to  trust  to  the  scythe  or  mower,  for  the  least  particle  of  dod- 
der which  remains  attached  to  the  stubhle  will  grow  much  more 
certainly  than  any  corn  or  wheat  will  grow.  Where  a  whole  field 
Ib  infested  perhaps  the  safest  way  is  to  mow  it  before  the  dodder 
goes  to  seeding,  use  it  for  hay,  and  then  plow  it  up  for  a  crop  the 
next  year.  Or,  if  we  would  rather  lose  a  crop  of  hay  than  lose  the 
stand,  mow  it,  let  it  dry,  and  bum  it,  so  as  to  destroy  the  dodder 
in  the  stubble." 


HTDROPHTLLACEAE.  WATBRLBAF   FAMILY. 
The  common  waterleaf  belongs  to  this  family.     Representatives 
of  the  family  are  more  numerous  in  the  west  and  south  than  in  the 
east  and  north. 
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Common  Ellisia  {Ellisia  nyctelea  L.). 

Description. — Minutely    or    sparingly    roughish    hairy;    stems 

forked,  6-14  in.  high;  leaves  pinnately  parted  into  7-13  sparingly 

cut-toothed  divisions;  peduncles  1-flowered,  opposite  the  leaves; 

flowers  with  calyx  lobea  lanceolate;  pointed  corolla  white. 


FlS-    14«-A.     DlBtTlbutlon   of   EUlsla. 
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Distribution. — Common  in  shady  and  damp  places  everywhere  in 
Iowa  and  a  weed  in  cultivated  fields.  It  is  distributed  from  New 
Jersey  to  Kansas,  and  in  the  northwest  territory. 

Extermmation. — This  is  s  spring  weed  of  waste,  shady  places. 
Sow  thickly  with  some  legumiiious  crop,  like  clover,  or  get  blue 
grass  started.    The  weed  is  easily  destroyed  by  cultivation. 

BORAGINACEAE.  BORAOE  FAHILT. 

Comfrey,  bugloss,  alkanet,  blueweed  and  borage  belong  to  this 
family.  Many  of  the  plants  are  scattered  by  animals  becanse  of 
the  burs. 


Hound's  Tongue  (Cynoglossum  offtdnaU  L.), 

Deaeriptton. — A  coarse  biennial  herb,  clothed  with  short,  soft 
hairs;  lower  leaves  oblong  or  oblong-lanceolate,  the  upper  closely 
sessile  with  a  sliphtly  heart-shaped  base;  racemes  nearly  bractless, 
elongated  in  fruit;  diviBions  of  the  calyx  ovate,  lanceolate,  acute; 
'  corolla  reddish  purple,  rarely  white ;  nutlets  flat  on  the  broad  up- 
per face,  splitting  away  at  maturity. 

Distribution. — In  fields  and  waste  places,  especially  westward 
from  New  England  to  Quebec,  Ontario,  Minnesota,  Manitoba  and 
Kansas. 

Extermination. — This  wged  shonld  be  cut  a  few  inches  below  the 
surface  of  the  ground.  It  is  easily  killed.  The  "seeds"  are,  how- 
ever, widely  scattered  by  animals;  stray  plants  should  be  looked 
for. 
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Fl«,    H7.      Hound's   Tongue    (Cvnoalosiuni   offidnole).      In    PBsturea.      The   burs 

are  scattered   by  sheep. 

(Photographed  by  Colhum.) 


Fig.  11T-A.     Dlitrlbutlon  of  Hound's  Tongue. 
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Wild  Comfrey  {Cynoglossum  virginianum  L.). 

Descriptum. — ^Perennial  hirsate  herb  with  simple  stem  2-3  ft. 
hie:h,  leafless  above;  stem  leaves  lanceolate-oblong,  clasping  by  a 
heart-shaped  base ;  'flowers  on  long  peduncles,  pale  blue,  small ;  fruit 
broad,  nutlets  not  margined,  convex  on  the  upper  surface. 

Distribution. — Common  in  woods  of  the  central  Misdssippi  val- 
ley, New  Brunswick  to  Ontario,  Florida,  Louisiana  to  Texas.  Com- 
mon in  eastern  to  central  Iowa  near  woods. 

Extermination. — Sometimes  persistent  in  newly  made  fields  in 
the  northern  states.  Cultivation  for  a  few  seasons  will  remove  the 
weed. 
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Pig.    14S-A.     Distribution   at   Wild   Comfrey. 


Beggar's  Lice  {Lappvla  virginiana  L.). 

Description. — A  coarse,  pubespent  biennial  2-4  ft.  high;  lower 

leaves  ovate,  orbicular,  cordate,  long-petioled ;  stem  leaves  ovate- 
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obloDg  or  oval;  flo:trers  nearly  white;  globose  nutlets  which  are 
flattened  and  barbed  on  the  back. 

D%stribvtion.-^GonaaoTi  especially  in  woods  northward,  from 
New  Brunswick  to  Wisconsin  and  Minnesota,  also  from  Eansas  to 
Louisiana.  Common  on  borders  of  woods  and  in  wooded  pastures 
in  Iowa. 

Extermination. — Cut  the  plant  the  first  season  a  few  inches  be- 
low the  surface  of  the  ground.  When  the  plants  shoot  np  the  sec- 
ond season  give  the  same  treatment.  The  plants  are  disseminated 
by  animals.  Stray  plants  along  fences  should  be  looked  for  and 
destroyed. 


Stickseed  (Lappula  ecJwiata  Oilibert). 

Descriptionj—Aa  erect  annual  1-2  ft.  high;  pale,  leafy,  hispid 
with  ereet  branches ;  leaves  linear  or  linear-oblong ;  racemes 
l-sided;  bracteolate;  calyx  segments  lanceolate;  corolla  blue;  nut- 
lets rongh-granolate  or  tabercnlate  on  the  back,  the  margins  witli 
a  double  row  of  slender  prickles. 

Distribution. — Abundant  in  waste  places  along  roadsides  from 
eastern  Canada  and  New  England  to  Minnesota,  Eansas  and  Brit- 
ish Colombia.  Weedy  in  Europe,  where  it  is  native.  ConunoD 
along  roadsides  and  graveUy  places  in  eastern  Iowa. 

Extermination. — ^Destroy  the  plant  before  the  seeds  form,  1^ 
cutting  off  below  the  surface  of  the  ground. 
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Fig.  lEO-A.    DiatrtbutloD  of  Stlekseed. 
Com  Groniwell  (Lithospermum  arveme  L.). 
Description. — A  pubescent  annual  with  stems  6-12  in.  high, 
with  bright  green,  lanceolate,  linear,    or    oblong,    sessile    leaves; 


Missouri.     SnislI 
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flowers  sessile  or  nearly  so,  white;  calyx  segm^Lts  longer  than  the 
corolla  tube;  corolla  fmmel-fonn;  nutlets  smooth. 

Dittribution. — Common  weed  in  fields  in  the  east;  may  be  looked 
for  in  southeastern  Iowa.  One  of  the  most  common  weeds  in  grain 
fields  in  Europe. 

Extermination. — The  plants  are  easily  destroyed.  The  seeds 
probably  retain  their  vitality  for  some  time  as  the  coat  is  hard. 

TBRBENACEAE,   VERBENA   FAUIL.T. 

The  common  cnltivated  verbena  and  lemon  verbena  belong  to 
this  family. 

Bine  Vervain  {Verbena  hastata  h.). 

Description. — A  tall  perennial  4-6  ft.  high;  leaves  lanceolate, 

coming  to  a  point,  cut-serrate,  lower  leaves  often  lobed ;  flowers  in 

erect,  linear,  corymbed  spikes,  violet-blue  or  rarely  pink;  trichomes 

simple,  long,  acuminate. 


Fig.  162.     Vervain    (Verbena  haata 
(PhotoEraphed  by  Quade. 


It  urea  and  meadows. 
M.  King.) 
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DistrOiuticn. — In  damp  situations  in  every  eotuity  in  the  state  of 
t(}Wa;  aI«o  to  tlie  Atlantic  coast  and  westward  and  southward.' 

Sxtermination. — This  weed,  though  abondant  in  low  grounda, 
seldom  gives  trouble  where  the  field  is  drained  and  thorough  culti- 
vation is  given.    Spreads  chiefly  by  the  seed. 


Hoary  Vervain  {Teriena  stricta  Vent.). 

Description. — A  soft,  pubescent,  perennial  1-3  ft.  liigh;  Isavea 
downy,  ovate  or  oblong,  serrate  and  sessile ;  large  bine  flowers  borne 
in  a  dense  sessile  spike,  6  in.-l  ft.  long;  trichomes  several-celled, 
thicb-walled,  pitted. 

The  white  vervain  {T.  urticaefolia)  grows  much  taller  than 
V,  stricta  and  has  very  small  white  flowers  on  elongated  spikes. 
It  is  a  weed  of  thickets  and  -  waste  grounds. 

Distribution. — In  dry  soil,  prairies  of  Ohio  to  South  Daktoa  and 
Wyoming,  New  Mexico  and  Texas,  Commonly  naturalized  east- 
ward. A  common  weed  in  every  part  of  Iowa;  frequent  in  pas- 
tures. 

Extermination. — Easily  destroyed  by  cultivation;  rarely  found 
in  cultivated  fields  for  that  reason. 
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Fig.  IBS.     Hoary  Vervain  {Verbena  atrictai-     Commoo  In  pastures.     Plant  with 

blue  flowers.     Plant  hair,  trlchome.  to  the  light, 
(General  aspect  photosraphed   by  Colbum.     a,  drawn  by  Charlotte  M,  K1d(.) 


FIs-    IGS-A.     Distribution   of   Hoary  Vervain. 


Google 


WEED  TLORA  OF  IOWA 


Dig,l,z.cbyG0Oglc 


DESCRIPTIVE  MANUAL, 


Fig.   163-C.    Distribution   of   Wlilto   Vervain. 

Common  Vervain  (Verbena  braeteosa  Michx.). 
Deaeriplion. — A  widely  spreading,  hairy  annual;  leaves  wedge- 
lanceolate,  cut-pinnatifid  or  sometimes  3-cleft;  flowera  in  spikes, 


Fl£.  164.     Prostrate  Vervain   (Verbena  bracteoaai.     a.  Plant  hair  or  trlchom*. 

Common  along  roadsides,  streets,  and  gravelly  places :  small,  blue  Rowers. 
(General    aspect    photographed    by    Quade.      a    drawn    by    Charlotte    M.    Klnf.) 
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FIk-  IS4-A.    Distribution  Of  Prastrata  Vervain. 

with  lai^e  bracts,  small,  parple ;  trichdmes  few-celled  from  a  broad 
aeveral-celled  :baBe. 

Distr^wtioii. — Common  in  waste  places,  roadsides,  wallffl,  gravel- 
ly and  sandy  fields  from  Virginia  to  Wisconsin  and  Minnesota  and 
southward. 

Extermination. — It  is  easily  exterminated  by  cultivation. 
LABIATAB,  MINT  FAMILY. 

The  common  pepperment,  scarlet  sage,  catnip,  pennyroyal,  thyme 
and  basil  belong  to  this  family.    All  are  aromatic  plants. 


Mint  {Mentha  orvensis  L.). 

Description. — This  perennial  weed  has  freely  branching  stems 
1-1^/^  ft.  high,  retrorsely  pubescent,  leaves  oblong  to  ovate,  rounded 
at  the  base,  minutely  pubescent,  closely  serrate,  petioled  or  nearly 
sessile;  flowers  white,  pink  or  violet.  The  varity  canadensis  has 
lanceolate  to  oblong-lanceolate,  pubescent  leaves  and  is  the  common 
form  in  Iowa  in  low  grounds.  Several  other  species  occur  in  Iowa, 
namely:  peppermint  (MentJia  piperita)  along  brooks,  a  smooth 
and  pungent-tasting  herb  with  ovate-oblong  leaves  and  running 
root-stocks,  and  spearmint  {McnUm  spicata)  with  oblong  or  ovate- 
lanceolate  unequally- serrate  leaves. 

Distribution. — This  Eurasian  species  occurs  from  Newfoundland 
to  Nebraska  and  the  Pacific  coast. 

Extermination.— Easily  exterminated  by  giving  thorough  cnlti- 
vation  and  dragging  the  soil  to  bring  the  root-stocks  to  the  surface 
of  the  ground,  ;  ,      '  . 
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Fis.  1G5.     Mint  (Mentha  amentia  var.  canadenaia) .    Common  In  U 
whItlBh   flowers.     Plant  with   odor  of  peppermint. 
( Pbotosraphed  by  Colburn.) 


PlK-    1E5-A.     DlslrltiiiUoh   o{  Mint. 
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Carpenter  "Weed,  Self-heal  {Prunella  vulgaris  L.). 

Description. — A  low,  perennial  weed  with  ovate-oblong,  entire  or 
toothed  leaves,  hairy  or  smooth;  fiowers  collected  in  heads  of 
3-flowered  clusters,  corolla  violet  or  flesh-color,  or  rarely  pale  in 
color,  longer  than  the  purplish  calyx  which  is  tubular  bell-shaped. 

Distribution. — Widely  distributed  in  northern  "United  States, 
west  across  the  continent  in  clay  soils  and  woods,  also  from  New- 
foundland to  Florida. 


Extermination. — This  weed  is  not  diffieolt  to  exterminate  by 
^ving  cnltivation  with  a  cultivator  and  hoe.  The  weed  is  mainly 
spread  by  seed.    The  seed  of  this  is  not  uncommon  in  clover  seed. 
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Tig.    15S.     Seir-heal    {Prunella   vulgarit).     Common    alons    roadHldee,    wooded 

pastures. 

(PhotoBTaphed  b}'  Quade-) 


PlB.    158-A.     Distribution   of    SeK-h»L 
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American  Germander  (Tejicnum  canadense  L.). 

Description. — A  perennial,  downy,  erect  herb  1-3  ft.  high  with 
running  root-stocks;  leaves  pubescent,  shart-petiolecl,  downy  be- 
neath, ovate,  lanceolate,  serrate  with  a  rounded  base;  floral  leaves 
small;  flowers  in  ample  wandlike  spikes;  calyz  5-tootbed,  the  up- 
per lobes  obtuse ;  corolla  purple,  rose  or  whitish. 

Distribution. — Prom  New  England  to  Mexico  and  northwest  to 
Manitoba.  Common  in  Iowa  alluvial  grounds  in  pastures,  mead- 
ows, grain  fields,  etc. 

Extermination. — A  very  troublesome  weed  in  the  north.  It  is, 
however,  an  excellent  bee-plant.  Should  have  the  same  treatment 
as  quack  grass.  The  root-stocks  should  be  exposed  and  allowed  to 
dry.  After  plowing  the  field  follow  with  a  disc  and  harrow  once 
a  week  after  the  small  grain  crop  is  removed. 


FIf,  IfT.     G«rmanc]er  or  Woofl  Sage   <1 

and  woods. 
(Photosraphed  by  Colbum. 
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FlK.    1ET-A.     Distribution   of  Germander. 

L.  H.  Pammel  in  the  Weekly  Register  says:.  "Germander  is  a 
troublesome  weed  found  in  many  parts  of  northern  Iowa.  It  pro- 
duces root-stock  very  much  like  mint  and  quack  grass.  Each  sev- 
ered portion  produces  a  new  plant,  and  for  this  reason  it  is  some- 
what difficult  to  destroy.  The  only  way  to  exterminate  this  weed 
ia  by  thorough  cultivation.  Plowing- in  the  fall  during  the  dry 
season,  then  plowing  again  in  the  spring  and  giving  thorough  cul- 
tivation during  the  growing  season  should  destroy  the  weed  with- 
out difficulty." 

Catnip  {Nepeta  eataria  L.). 

description. — A  perennial,  erect  herb,  1-3  ft.  high;  leaves  ovate, 
cordate,  coarsely  serrate,  petiolate,  whitish,  downy  underneath; 
flowers  in  eymose  clusters;  corolla  whitish,  dotted  with  purple; 
tricbomes  several-celled,  rough,  thick-walled. 

Distribiitkin. — Native  to  Europe;  widely  naturalized  in  the 
northern  states. 

Extermination. — Give  the  same  treatment  as  to  motherwort. 

Chemical  Composition. — ^According  to  the  University  <ff  Min- 
nesota*, it  is  as  follows: — 


Oiude  ProteiD       Ether  Bztcact       EitracC  ud 


nlv.  Minn,  Air.  Exp:,  tOl. 
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Fig.  IGS.    C&tnlp  INepeta  oatario).    Trlctiome  or  plant  Iialr  Kt  the  rlsht.    Coi 

mon  In  waste  places. 

(PhotOBraphed  by  Colburn.     Drawing  of   balr  by   Charlotte   M    KloK-> 


Fifure  IS&A  tigun  I58B 

PlK-  158'A.     P[ant  hair  or  trlchome  from  leaf  of  catnip. 
(Drawing  by  Charlotte  U.   King.) 
FIe.  158-B.     Diatrlbutlon  of  Catnip. 
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Ground  Ivy  (Nepeta  hederacea  (L.)  Trevisan). 

Description. — A  creeping,  trailing  perennial,  with  leaves  all 
alike,  petioled,  round,  Mdney-shaped,  crenate,  smooth,  green  on 
both  sides;  flowers  light  blue  in  axillary  whorls  of  aboat  6,  ap- 
j  in  early  spring  and  summer. 


Distribution. — Native  to  Europe,  widely  naturalized  in  the 
northern  states,  especially  in  shady  places.  Common  everywhere 
in  Iowa. 

Extermination. — Somewhat  difficult  to  exterminate  in  lawns, 
but  thorough  cultivation  will  destroy  the  weed. 


Fig.   159.    Ground  Ivy  or  Creeping  Charley    (Nepeta  hederacaai.     Common  in 

some   gardens. 

(Photographed  by  Colbum.) 
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Fig.    159-A. ,  DlSfrlbutlon   Of   Ground    Ivy, 


Motherwort  (,Leonurus  cardiaca  L.). 

Description.— Tall  perenaial  herb  with  erect  stem,  2-6  ft.  high; 

leaves  long-pointed,  the  lower  round  and  palmately  lobed,  the  up- 


ISO.     Molhemort   (Leonurut  cardiaca).     A  common  weed  In  waste  placM 
and  KBTdene. 
(PhotoBTBphed  ti7  Colbum.) 
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Fig.   lEO-A.     Distribution   of   Motherwort. 

per  crenate  at  the  base,  3-cleft;  flowers  pale  purple,  in  close  axil- 
lary whorls;  corolla  bearded. 

DistrHmtioTi'. — Native  to  Europe,  widely  naturalized  in  the  north- 
em  states. 

Extermination. — This  pereuuial  weed  can  be  exterminated  hy 
plowing  the  field  with  frequent  cultivation  subsequently. 


Blue  Sage  {Salvia  lanceaefolia  Poir.). 

Description. — ^A  slightly  pubescent  or  nearly  smooth  annual, 
1-2%  ft.  high;  leaves  petiolate,  lanceolate  serrate  or  nearly  entire; 
flowers  in  interrupted,  erect  spikelike  clusters;  calyx  bilabiate, 
upper  entire,  the  lower  2-cieft;  corolla,  blue,  slightly  exserted; 
stamens  with  long  connective,  attached  to  a  sterile  anther  which 
blocks  the  throat  of  the  corolla;  pistil  1,  deeply  4-lobed.  Plant 
related  to  the  cultivated  garden  salvias. 

Distribution. — Chiefly  west  of  Missouri  river,  Kansas,  Nebraska, 
Texas,  and  Arizona,  Missouri  and  Indiana,  intrbduced  in  Ohio. 
Common  in  Pottawattamie,  Fremont,  Monona  and  Woodbury  coun- 
ties, less  common  in  Story,  Boone,  Polk  and  Muscatine  counties. 

Extermination. — This  weed  is  easily  exterminated  by  cultivation. 
Do  not  allow  the  plant  to  produce  seeds. 

SOLANACEAE,  NIGHTSHADE  FAMILY. 

Potato,  tomato,  tobacco,  ground  cherry,  jimson  weed,  flowering 
tobacco  and  black  henbane,  belong  to  this  family. 
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Pra.  IBl.     Lance-leaved  Salvia,  Blue  Sags   (Salvia  lonceao/oKa) . 
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Fls.  181-A.    Distribution  o(  I^nce-leaveU  Sal^ 


Ground  Cherry  (Physalis  lanceolata  Michx.)- 

Descriptum. — ^A  hirsute  perennial  with  short,  stiff  hairs,  some- 
times nesrly  smooth;  forms  short  and  stout  underground  stems; 
leaves  oblong-ovate  to  lanceolate,  sparingly  angulate-tootbed  or 
more  often  entire ;  flowers  in  axillary  pedoncles,  calyx  hirsute,  eo- 
roUa  yellowish  with  a  dark  eye ;  herry  reddish.  The  P.  virginiana 
Mill.,  is  also  an  erect  perennial  with  narrowly  ovate  acutish  leaves 
or  acutigh  or  rounded  teeth,  corolla  pale  yellow.  The  P.  subglab- 
rata  MacEenzie  and  Bush,  has  ovate  or  ovate-oblong  leaves,  oblique 
at  the  base,  entire  or  repand,  and  brownish  corolla;  berry,  large, 
reddish  or  purple.  The  P.  keterophylla  is  perennial,  leaves  obtuse 
repand,  or  obtusely  toothed;  trichomes  several-celled,  glandular 
and  Don-glandolar. 

Distribution. — The  P.  lanceolata  in  southern  Iowa  and  south- 
ward, the  P.  virginiana  common  everywhere  in  Iowa,  in  dry  grav- 
elly soil,  from  Connecticut  to  Iowa  and  southward;  the  P.  sub- 
glahrata  from  Rhode  Island  to  Minnesota  and  southward. 

Extermination. — All  of  the  perennial  ground  cherries  are  diffi- 
cult to  destroy  because  of  the  strong  underground  root-stocks  which 
freely  spread  the  weed.  These  plants  are  also  scattered  by  seed. 
To  exterminate  the  perennial  weeds  plow  sballowly  and  expose  the 
plants  to  the  sun ;  give  frequent  cultivation. 
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Fig.    162.      Oround    Cheny    {Ptii/talia   lanoeolala').     Common   In   grareltr   i 
sandy  aoila ;  vobU  places  and  sardeiu.     1,  leat ;  Z,   tlow«r.     • 
(Photographed  by  Quade.     E>rawlnB  hy  Charlotte  M.  King.) 


Figure  182  B 
le   or   plant   hair   from   leaf   of   Ground   Cheny    IPhytaM* 
hetm-ophylla). 
(DrawlnB  by   Charlotte   M.   King.) 


Distribution   of  Oround   Cheny. 
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Pig.  K2-C.    Distribution  of  Vlrslnla  Qiound  Cheny   {PkyaaUa  virginUma). 

Common  Nightshade  or  Stubblefaerry  {Solanum  nigrum  L.). 

Description. — Anoual,  low-branched  and  often  spreading;  glab- 

roM  or  hairy,  hairs  roughened?on  the  aijgles ;  leaves  ovate,  petioled, 


'If-  US.    Black  Nlshtahade    (Solanum   nigrum').     Shady  places,   gardonB   and 

fields. 

< Photographed  by  Colbuni.) 
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Fig.  163-A.     Dlffirlbutlon  of  Black  NtKhtshade. 


Fig.  163-B.     Black  Nightshade  IBoUmum  nigrum). 
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flowera  white  in  small,  mubel-like,  drooping,  lateral  clusters;  calyx 
spreading,  the  lobes  obtuse,  much  shorter  than  the  white  corolla; 
berries  glabrous,  globose,  blaeb ;  occasionally  large. 

Distribution. — ^Foand  in  northern  United  States;  abundant 
everywhere  in  Iowa  in  shady  grounds  and  Belda.  A  cosmopolitan 
weed. 

Horse  Nettle  {Solanwm  carolinense  L-).    ' 

Description. — A  deep-rooting  perennial,  propagating  freely  by 
its  undei^round  root-stocks,  the  running  roots  often  being  3  ft. 
long;  stem  1-2  ft.  high,  eomewhat  straggling,  half  shrubby  at  the 
base;  stem  hairy  or  merely  roughish  with  minute  hairs  which  are 
star-shaped,  also  armed  with  numerous  stout,  subulate,  yellowish 
prickles ;  leaves  oblong  or  sometimes  ovate,  obtusely  sinuate-toothed 
or  lobed,  or  deeply  cut,  2-4  in.  long;  fowers  borue  in  one-sided 
racemes;  calyx  consists  of  slender  lobes,  corolla  light  blue  or  white, 
an  inch  or  less  in  diameter;  flowers  followed  by  yellow  globose  ber- 
lUfl  ^-%  in.  in  diameter;  small  yellowish  seeds,  a  little  less  than 
Vi»  in.  long,  minutely  roughened.  Flowers  and  yellow  berries 
resemble  those  of  the  potato.  The  spiny  character  of  the  leaves  and 
the  further  resemblance  of  the  flower  to  the  potato  should  render 
it  easy  of  detection. 

Dittr^ittion.-rBone  nettle  is  indigenous  to  the  southern  states, 
but  now  occurs  from  Connecticut  to  northern  Iowa.  This  weed 
is  most  a,bnndaat  in  southern  Iowa  and  has  been  reported  from 
Floyd,  Story,  Boone  .and  Linn  counties;  in  the  north  half  of  the 
state,  however,  it  is  a  recent  introduction. 

Extermination. — There  are  two  methods  of  propagation ;  one  by 
seeds,  the  other  by  perennial  roots.  It  ia  so  exceedii^ly  tenacious 
a  weed,  that  it  is  almost  impossible  to  remove  it  when  fully  estah- 
lifdied.    The  following  very  suggestive  methods  have  been  given. 

Smothering.  This  is  an  effective  method  of  removing  the  plant. 
For  this  purpose  probably  rape  or  sorghum  is  the  most  suitable 
crop.  If  the  soil  is  not  already  rich,  a  liberal  dressing  of  barnyard 
manure  should  be  applied  during  the  winter  or  spring.  The  soil 
should  be  harrowed  or  cultivated  frequently  until  the  time  of  seed- 
ing, which  may  be  any  time  during  the  months  of  May  or  June. 
This  cultivation  will  prevent  the  weed  growth,  and  will  also  assist 
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in  the;  retentlcm  of  moisture.  If  the  rape  is  sown  in  driUa  about 
two  pounds  of  aeed  per  acre  is  sufficient  quantity  and  three  pounds 
if  sown  broadcast  Wben  the  crop  has  attained  a  rank  growth  it 
ma?  be  pastured  or  removed  and  fed  to  stock.  Where  land  is  lack- 
ing in  vegetable  matter  it  is  good  practice  to  plow  the  crop  under 
when  it  is  properly  manured.  The  latter  is  Dot  necessary  when  the 
object  is  to  destroy  the  nettle,  as  the  rank  growth  of  the  crop  is 
very  effective  in  completely  smothering  the  weed. 

Hoed  crops.  Planting  of  com  or  roots  is  a  method  much  in 
vogue  for  the  destruction  of  this  vile  intruder.  As  in  the  previous 
method  the  plant  should  be  kept  down  before  seeding  time.  When 
the  crop  appears  abore  the  ground  the  use  of  horse  and  hand  hoe 
should  not  be  sparing.  When  the  welfare  of  the  crop  prohibits  the 
use  of  the  horse  hoe,  the  hand  hoe  should  be  used  at  intervals  until 
tbe  crop  is  removed;  even  after  this,  it  is  sometimes  necessary  to 
give  attention  to  the  pest.  There  is  no  qnestion  about  this  mode  of 
trefitment  being  effective  if  properly  carried  out,  but  oft«n  failure 
results  from  Diligence  during  the  latter  part  of  the  season. 

The  Iowa  Homestead  su^ests  the  following  trsatment:  "Corn 
land  that  has  grown  up  to  horse  nettles  this  year  should  be  burned 
over,  if  possible,  next  spring,  as  this  will  destroy  many  of  the 
seeds.  Afterwards  the  land  should  be  plowed  lightly  and  kept  cul- 
tivated at  intervals  until  somewhat  late  in  the  season.  A  surface 
cultivator  will  be  all  that  is  necessary,  and  this  need  not  be  nm 
deeper  than  two  or  three  inches,  just  enongh  to  effectively  cut  the 
plants  off  below  the  surface.  By  checking  the  growth  several  times 
before  planting  com  the  root  system  becomes  much  weakened,  so 
that  ordinal?  cultivation  the  remaining  part  of  the  season  will  often 
keep  them  completely  in  check.  Where  nettles  have  been  going  to 
seed  for  a  number  of  years  it  may  require  considerable  time  to  free 
the  laud  because  these  will  germinate  as  they  ere  brought  near  the 
surface  by  the  varjoue  plowings.  However,  it  should  be  kept  in 
mind  that  any  perennial  root  system  mf^  be  killed  outright  in  one 
season  if  it  is  not  allowed  to  develop  roots  or  stems." 

Buffalo  Bur   {Salanum  rostratum  Dunal.). 

Description. — Herbaceous;  woody  when  old,  somewhat  hoary  or 

yellowish,  8  in.-2  ft.  high,  covered  with  copious  stellate  pubescence ; 

branches  and  main  stems,  when  it  begins  to  branch,  covered  with 

■harp  yellow  prickles;  leaves  somewhat  melon-like,  1-3  times  pin- 
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Fig.  Id.  Horae  Nettle  iBolanum  earoUnente) .  Deep  rooted  percnnlBl,  roata 
■ometlmea  extend  3-4  feet  In  the  soil,  pnowora  and  berries  somawbat  lilte 
the  potftto.     Common   In   southern   Iowa. 

{Photoarraptied  by  Collmro.) 


FlK.   164-A.     I>lstnbut1on  of  Horse  r 
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Fig.   165-A.     Distiibution  of  Buffalo  Bur 
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aatifid,  tob«8  Toundish  or  obtuse  and  repaod,  covered  witii'  soft 
pubescence;  hairs  stellate,  flowers  yellow,  corolla  gamopetalons, 
about  an  inch  in  diameter,  nearly  regular,  the  sharp  lobes  of  the 
corolla  broadly  ovate;  stamens  5,  declined,  anthers  tapering  up- 
ward, linear-lanceolate,  dissimilar,  the  lowest  much  larger  and 
longer,  with  an  incurved  beak,  hence  the  technical  name  rostmtum; 
style  much  declined ;  fruit  a  berry  but  enclosed  by  the  dose-fltting 
or  prickly  calyx,  which  has  suf^ested  the  common  name  buffalo 
bur;  pedicels  in  fruit  erect;  seeds  thick,  irregular,  roond  or  some- 
what longer  than  broad,  wrinkled,  showing  numerous  small  pits 
and  Burrotmded  by  a  gelatinous  substance. 


Pis.    ISG-B.      Buffalo    Bur    (Solatium   roitratum) ;    a,   sener*!    sketch    showing 

babit  of  plant;  b,  Qower;  d,  seed  natural  size:  c,  seed  enIarKe<L 

(After  Dewey,  U.  S.  Dept.  of  Agr,) 
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Diiiribidion. — Buffalo  bur  is  origiaally  native  of  the  plains 
reg:ioD,  between  the  Missoari  river  and  the  Rocky  mouBtaina.  It 
baa  spread  eastward  in  the  northern  states  and  extensively  in 
Texas,  Mississippi  fand  Arkansas.  It  is  not  infrequent  from  . 
Tennessee  to  New  York.  It  has  been  found  in  Germany.  This 
weed  is  widely  scattered  in  small  patches  in  many  parts  of  the 
state  of  Iowa. 

Exterminatign. — Inasmuch  as  this  weed  is  an  annual,  it  can  be 
easily  exterminated  by  cutting*  off  the  yonng  plants  below  the 
ground  and  this  should  be  done  before  the  pods  are  formed.  If 
plants  are  older  they  should  be  cut  off  and  burned. 

The  Iowa  Homestead  says  concemiDer  this  weed:  "On  account 
of  the  fact  that  the  buffalo  bur  is  an  annual  its  destruction  or 
eradication  is  simply  a  matter  of  preventing  it  from  maturing  its 
seed.  Com  fields  that  are  badly  infested  may  .need  but  little  at- 
tention after  .the  regular  time  for  laying  the,  corn  by,  iot  which 
purpose  the  one  horse  cultivator  may  be  pressed  into  use," 

Dr.  C.  E.  Bessey  in  Breeder's  Gazette  recommends  as  follows: 
"To  get  rid  of  it  the  best  thing  is  first  not  to  allow  the  weed  to 
get  a  good  start,  as  its  deep  roots  are  hard  to  get  out.  Second,  if  it 
has  a  good  start,  the  plants  mast  be  cut  down  frequently  m  as  to 
prevent  their  seeding  and  thus  starting  new  p]an!s.  In  the  third 
place,  the  deep  roots  must  be  killed  by  digginpr  out  or  by  smother- 
ing. This  can  be  done  by  using  a  very  heavy  dense  crop  like  some 
of  the  sorghums,  or  by  covering  the  patch  with  wet  manure.  Of 
course  constant  stirring  of  the  soil  will  kill  them.  It  will  pay  to 
watch  this  weed  wherever  it  appears." 


Purple   Thorn-apple,   Purple   Stramonium,   or  Jimson  Weed 
(Datura  taiula  h.). 

Description. — A  glabrous  annual  from  a  few  inches  to  5  feet 
high ;  stem  purplish ;  leaves  thin,  ovate,  acute  or  acuminate ;  flowers 
consisting  of  a  5-tootbad  calyx  and  a  5-lobed  funnel  form  corolla, 
with  stamens  included ;  filiform  filaments  inserted  below  the  mid- 
dle of  the  corolla  tube;  capsule  globular,  priekly,  4-valved  and 
2-ceUed.  The  common  thorn-apple  (Datura  stramonium)  is  a  glab- 
rous annual  with  green  stem,  sinuate-toothed  leaves  and  white 
corolla. 
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PIk.    IS«-A.     Distribution  of  Jlmson  Weed. 
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Distribution. — ^Both  species  abundant  in  field  and  waste  pkcea 
from  New  England  to  North  Dakota  and  Texas  and  naturalized 
from  Europe ;  originally  native  to  India. 


1  Weed  or  Thorn-apple   (Datura  alrantotilum).  a,  flowering 
spray;   b,  fruiting  capsule. 
(U.  a.  Dept  Agr.) 


Fig.   lee-C.     Distribution  o(  Thorn-ftpple. 
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ExtermiTUftum.—Bot}i  of  the  jimson  weeds  are  easily  destroyed 
by  cultiTation.  They  produce  an  enormous  amoimt  of  seed  which 
probably  retains  its  vitality  for  a  considerable  length  of  time.  How 
long,  however,  has  not  been  determined. 

SCROPHULARIACEAE,  MULLEIN  FAMILY. 
Snapdragon  and  Simpson  honey  plant  belong  to  this  family. 

Mullein  {Yerbasoum  thapsus  L.), 

Description. — A  tall,  densely  woolly  animal  or  biennial  herb  2-6 
ft.  high;  leaves  oblong,  thick,  covered  with  branched  hairs,  the 
basal  leaves  margined,  petioled;  flowers  in  long  dense  spikes;  coroUa 


KiK.    1 67.    Mullein    ( Verbascum    thaptut ) .     A   balry    bi< 
Bide  weed ;  sravel  hilts  along  Mississippi  river 
(PhotogTsphed  by  Colburn.) 
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Ig.  IBT-A.     Glandular  trichoma  from  viscid  pod  of  Hoth  .Hullein   (Verbatoum 

blattaria). 

(I>ranlnK  L.   H.   Pammel   and   Ctiarlotte   M.   Kins.) 

FIB.   IST-B.    DiBtrtbution  of  Mullein, 


rotate,  yellow  or  rarely  white;  stamens  unequal,  the  3  upper 
shorter,  woolly,  with  short  anthers ;  the  2  lower  smooth  with  lai^er 
anthers  I  trichomes  many-celled,  branched  with  central  axis. 

Distribution. — From  Nova  Scotia  west  serosa  the  continent. 
Southwest  to  Missouri  and  Kausaa  and  Utah.  Common  in  waste 
places,  especially  in  eastern  Iowa. 

Extermination. — Mullein  is  easily  destroyed  by  cutting  the  plant 
off  a  few  inches  below  the  surface  of  the  ground.  This  may  be 
done  in  the  autumn  after  the  appearance  of  the  root  leaves,  or  in 
the  second  season  when  the  plant,  shoots  up. 

Toadflax  (Linaria  viUgaris  Hill.). 

Description. — ^Persistent,  deep-rooted  perennial,  1^-2%  ft.  high, 
with  erect,  slender  stem ;  leaves  smooth,  sessile,  crowded,  alternate- 
linear,  somewhat  fleshy ;  flowers  in  racemes,  showy,  pale  yellow  and 
orange  lips;  corolla  2-lobed,  closed;  seeds  small,  dark  brown  to 
black  and  roughened ;  flowers  from  June  to  October. 

Distribution. — Introduced  from  Europe  first  as  a  cultivated 
plant  from  whence  it  has  spread  to  roadsides,  meadows,  and  waste 
places.  Somewhat  widely  distributed  in  this  state,  but  particularly 
common  in  Clayton,  AUamabee' and  Winneshiek  counties;  local  in 
Story  county. 
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FIC  ISt.    Toadflax  Or  Butter  and  Eggs  ILinmia  vnlgarta).    Roadsides,  gardens, 
(After  Clark  and  Fletcher.) 
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Fig.    168-A.    Dl8trtbuUon   of   Toadflfti. 

Extermination. — Fletcher  and  Clark  recommend  as  follows: 
"Short  rotation  of  crops  with  deep,  thorough  cultivation  in  spring 
and  fall  will  suppress  it.  Hand-pulling  when  the  soil  is  wet  is 
effective  in  pasture  lands  that  cannot  be  cultivated.  Badly  in- 
fested meadows  or  pasture  lands  should  be  brought  under  cultiva- 
tion hy  plowing  in  July,  summer-fallowing  until  autumn,  and 
planting  with  hoed  crop  the  following  spring." 


Simpson  Honey  Plant  {Scmphularia  marilandica  h.). 

Description. — A  glabrous,  somewhat  glandular,  pubescent  peren- 
nial, 3-5  ft.  high;  stems  4-aQgled;  leaves  thin,  ovate,  or  ovate-lan- 
ceolate, sharply  serrate ;  flowers  cymose ;  calyx  lobes  ovate,  about 
the  length  of  the  tube,  corolla  brownish  purple ;  capsule  subglob- 
ular;  seeds  small,  numerous. 

Distribution. — Common  in  woods  and  thickets  from  Maine  to 
the  Eocky  mountains.    Abundant  in  woods  and  adjacent  fields. 

Extermination. — Simpson  honey  plant  produces  a  large  number 
of  small  seeds.  However,  but  little  is  known  of  their  vitality.  The 
weed  is  easily  killed  by  cultivation  and  easily  crowded  out  by 
clover  and  small  cereals. 

The  Seropkularia  leporella  Bicknell,  is  similar  as  regards  the 
foliage,  the  rudimentary  stamen  is,  however,  yellowish-green  in- 
stead of  brownish -purple  as  in  the  8.  marilandica. 
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FIB-    169-     Simpson    Honey    Plant    <  Scrophulorto    marlliHiilfca).      Wooda    and 

waste  places. 

(Photosrapbed  by  Colbum.) 


FlB.  169-A.     DlHtrlbutloD  of  Simpson  Honey  Plant. 
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Purslane  Speedwell,  Neckweed  (Veronica  peregrina  L.}. 

Description.— A  glabrous,  glandular,  or  nearly  smooth,  braueh- 
ing  annual  4-9  in.  highj  leaves  petioled,  upper  oblong,  linear  and 
entire;  floral  leaves  like  those  of  the  stem  but  reduced;  flowers 
axillary  and  solitary,  white;  capsule  orbicular. 

Distribution. — A  common  weed  in  fields  in  Iowa  and  in  eastern 
North  America  from  Nova  Scotia  southward ;  also  west  to  Texas  and 
the  Pacific  coast.  Pound  in  South  America  and  in  Europe;  cos- 
mopolitan. 

Extermination.— The  seeds  are  produced  abundantly,  but  young 
as  well  as  older  plants  are  easily  killed  by  cultivation. 


'Ig.   110,     Speedwell    (.Veronica  r ereffrlno ) .     Common  In  gardens  and   BHds  In 
(Photographed  by  Quade.) 

PLANTAOINACBAB.  PLANTAIN  FAMILY. 
The  family  contains  few  plants  of  economic  importance.     The 
leeds  of  a  few  species  are  used  as  medicine. 
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FtB-  170-A.      Distribution  ot  8p«edn«lt. 

Common  Plantain  (Plantago  major  L.). 

Description. — A  smooth,  glabrous  perennial  with  short  root- 
stocks;  leaves  with  a  long  channeled  petiole,  ovate,  oblong  or  oval; 
spike  loDg,  linear,  cylindrical,  capsule  circumscissile  near  the  mid- 
dle; tlowers  proterogynous ;  seed  smooth,  angled,  reticulated;  tri- 
ehomes  short,  several-celled,  from  a  broad  base. 

Dialribution. — Common  plantain  is  widely  distributed  in  North 
America  from  the  Atlantic  to  the  Pacific.  Perhaps  native  far 
northward;  probably  naturalized  in  Iowa.  It  is  found  in  every 
eoumty  in  the  state ;  frequent  in  dooryards,  fields  and  pastures. 


Extermina  tion  .- 
cultivated  fields. 


■Usually  not  a  difficult  weed  to  exterminate  in 


Clark  and  Fletcher  recommend  the  following  treatment:  "Hoed 
oops  every  four  years  will  beep  this  weed  in  check.  Working 
with  a  hroad-shared  cultivator,  followed  by  a  harrow,  to  drag  the 
plants  with  their  fibrous  roots  to  the  surface,  is  recommended  for 
spring  cultivation.  Plantain  in  lawns  may  be  weeded  out  when 
the  rail  is  firm  by  forcing  a  small  implement  like  a  chisel,  with 
a  half-round  blade  having  a  point  like  the  tip  of  a  spoon,  between 
the  soil  and  the  fleshy  crown  of  the  weed  to  a  depth  sufficient  to 
break  the  plant  away  from  its  fibrous  roots  without  disfiguring  the 
turf.    A  teaspoonful  of  salt  applied  to  the  crown  of  small  plants 

in  iiot  dry  weather  will  bill  them  without  seriously  injuring   the 

grax." 
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FlB,    171.      Common   Plantain    (Planlago  mafory.     Commim   In   dooryarda,   v 
(After  Clark  and  Fletcher.) 
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FIk-  ITl-A.     Hairs  Of  Conimoii  FltuUtln. 

{Drawing  b;  U   H.   nutuneL   and   Charlotte  IL  Kbs.) 

Fig.  111-B.    DiBtrlbuUoD  of  Common  Plantain, 


Chemical  Composition. — According  to  the  report  of  the 
lD8titati<m*  the  chemical  composition  is  as  follows : 


PRHSH  OH  AIR  DRT  HATBRIAU 
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Rngel's  Plantain  (Plantago  RugeUi  Dec.). 

Description. — Perennial,  much  like  the  preceding,  but  leaves  and 
petioles  conunonly  purplish ;  spikes  less  dense ;  sepals  oblong ;  cap- 
sule about  twice  as  long  as  the  sepals;  circumscissile  much  below 
the  middle;  flowers  proterogynous;  seed  oval  or  oblong,  not  reticn- 
lated. 

Distribution. — Common  in  fields  and  warte  places  from  Maine  to 
Texas,  South  Dakota  and  Ontario.    Common  in  Iowa. 

Extermination. — This  weed  ma?  be  exterminated  in  the  same 
manner  as  the  preceding  species. 


•BnlL  18TT:11T,  Jenkhu  *  Wlnton.     Office  of  axperlmant  6tetlonR,,Bt.1l  1' 
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Fix.   ITi-A.     IHatrlbutloD  at  RuBel'a  Plantain. 


Sib  Grass  {Plantago  lanceolata  L.) . 

Description. — ^A  hairy,  scapose,  perennial  with  'flowering  heads, 
1-2^  ft.  high;  leaves  lanceolate  or  lance-oblong;  spike  thick,  at 
first  capitate,  becoming  cylindrical ;  bracts  and  sepals  scarioos ;  seed 
smooth,  brownish,  hollowed  on  the  face;  trichomes  simple,  long, 
slender-pointed. 

Distribution. — Buckhom  or  rib  grass  is  native  to  Europe  and 
has  long  been  known  as  a  troublesome  weed  in  the  eastern  states; 
it  is  particularly  abundant  in  Ohio  and  New  York  and  is  frequent 
in  the '  east ;  in  the  Eocky  mountains  and  on  the  Paciflc  coast.  In 
Iowa  it  has  been  distributed  widely  with  clover  and  will  be  found 
in  clover  meadows  in  many  parts  of  the  state. 

Extermination. — This  weed  Is  a  persistent  perennial  in  fields, 
lawns  and  clover  meadows.  Nothing  but  thorough  cultivation  will 
destroy  it.    In  seeding  to  clover  use  only  pure  and  clean  seed. 

Clark  and  Fletcher  recommend  as  follows:  "Sow  clean  seed. 
In  common  with  other  species  of  plantain,  this  weed  is  easily  sup- 
pressed by  hoed  crop  and  short  rotation.  It  is  prevalent  almost  ex- 
clusively in  clover  crops,  in  which  it  increases  rapidly  by  the  dis- 
tribution of  its  seeds  with  commercial  clover  seed,  the  market  value 
of  which  is  depreciated  by  this  impurity.  Fanners  who  use  only 
first  quality  red  clover  seed  and  who  pull  the  first  plants  of  this 
weed  that  occur  in  the  clover  seed  crop  will  soon  rid  their  farms 
of  this  pest." 
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FIs.   173-A.     Distribution  o(  Buckhom. 
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Chemical  ComposUion. — Ttie  chemical  composition  of  rib  grass, 
grown  in  New  Hampshire,  according  to  Rept.  tJ.  S.  Dept.  Agr., 
1879,  p.  121,  is  as  follows:* 
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Prairie  Plantain  {Plantago  pwTshii  B,.  &  S.)- 

Deacription. — A  silky,  green  annual  with  slender  acapes;  leaves 
linear,  acute,  with  marginal  petioles;  spikes  usually  cylindrical, 
villous  with  rigid  bracts;  flowers  of  two  hinds  on  different  plants; 
moat  of  them  cleistogamous ;  sepals  oblong,  obtuse;  corolla  lobes 
broadly  ovate ;  atamena  4 ;  capsule  oblong,  obtuse,  circumscissile  at 
about  the  middle ;  seeds  convex  on  the  back,  deeply  concave  on  the 
face. 

Distribution. — Common  westward  from  Ontario  and  Illinois  to 
British  Columbia,  Texas  and  Mexico.  Somedmea  a  troublesome 
weed  in  Missouri  and  Nebraska.    Found  along  railways  in  Iowa. 

ExtermiRation. — This  little  plantain  is  not  likely  to  give  much 
trouble  anlees  the  seeds  are  able  to  retain  their  vitality  for  a  con- 
siderable length  of  time.  The  plant  is  easily  destroyed  by  culti- 
vation. 

*J«nklDB  and  WlntOD.  BulL  Off.  Exp.  Sta.   11;T9. 
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Bracted  Plantain  {Plantago  aristata  Michz.)- 

Description. — A  loosely  hairy,  green  annual,  becoming  glab- 
rons  with  age,  leaves  1-3-nerved,  oblong,  linear,  or  filiform;  spike 
slender,  cylindrical,  with  narrow  linear  bracts,  much  longer  than 
the  flowers.  Flowers  of  two  kinds  with  reference  to  the  length  of 
anthers  and  filaments  on  different  plants,  mostly  cleistogamous ; 
corolla  lobes  broad  and  rounded;  seeds  2,  smooth,  light  brown, 
with  a  ring  on  the  hollowed  portion.  The  P.  purshii  is  much  like 
bracted  plantain  except  that  its  leaves  are  silky  villous  and  slender; 
spike  dense. 

Distributi<yn. — The  bracted  plantain  is  common  in  southern  Iowa 
and  is  spreading  to  many  other  parts  of  the  state  with  clover  seed  ; 
on  prairies,  IHinois  to  Louisiana,  naturalized  eastward.  The  P. 
purshii  is  found  chiefly  along  railroads  where  it  has  been  intro- 
duced ;  eommtfu ;  native  from  western  Minnesota  and  Iowa  to  the 
Paeifle  coast. 

Extermination. — Only  clean  clover  seed  should  be  used.  Easily 
exterminated  by  cultivation.  Practice  rotation  of  crops,  oats,  corn 
and  clover. 

"Wallaces'  Farmer  says  concerning  its  extermination:  "The  en- 
tire southern  country  seems  to  he  infested  with  bracted  or  lance- 
leaved  plantain,  and  seed  coming  from  the  south  should  always  be 
regarded  with  suspicion.  It  is  one  of  the  worst  weeds  that  can  get 
on  the  farm.  Cut  the  hay,  plow  up  the  land,  put  it  in  wheat,  and 
don't  undertake  to  take  a  crop  of  clover  seed  from  that  land 
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FlR.   176.     Bracted   Plantain    IPIantaffO  arUtala).     A   common  weed   [n   cloTor 

fields  In  southern  Iowa  and  In  waste  placea. 

(PhotoKraptied  hy  Colbum.) 


Distribution  of  Bracled 


;vC00glc 


DESCRIPTIVE   MANUAL  807 

When  this  weed  grows  over  the  whole  field  the  only  thing  to  do 
is  to  put  it  through  a  course  o£  rotation.  Where  there  is  only  a 
stalk  here  and  there  it  may  be  taken  out  with  a  'spud,'  which  is 
simply  a  two-inch  chisel  with  a  handle,  by  meauB  of  which  the 
farmer  can  cut  out  rapidly  many  of  these  weeds,  but  where  it  is 
scattered  over  the  field  the  only  way  is  to  put  it  through  a  course 
of  rotation." 

CAPBIFOLIACBAE,  WOODBINE  FAHILT. 

Contains  a  number  of  cultivated  ornamental  plants  like  the  coral 
hon^wicUe,  bosh  honeysuckle,  elder,  etc 


Indian  Ourrant,  Coralberry  {Symphoricarpos  orbiculatus  Moench,). 

Description — ^A  dumb  2-4  feet  high ;  purplish,  usually  pubescent 
branches ;  leaves  oval  or  ovate,  entire  or  undulate,  nearly  glabrous 
above,  pubescent  underneath j  flowers  in  short  axillary  clusters; 
corolla  bell-shaped,  sparingly  bearded,  pinkish,  stamens  included; 
fruit  a  purplish  berry. 

Distribution. — Rocky  woods  and  along  streams;  from  New  Jersey, 
Illinois,  South  Dakota,  Nebraska  to  Texas  and  Georgia.  This  weed 
is  common  throughout  the  southern  part  of  the  state  of  Iowa  and 
is  often  most  troublesome. 

Extermination. — Fields  that  are  infested  with  this  weed  must  be 
broken  up  with  a  breaking  plow  and  subsequently  disked  so  that 
the  roots  may  be  brought  to  the  snrface  and  exposed  to  the  sun.  It 
may  be  necessary  to  disk  once  or  twice  more  before  planting  the 
crop. 

C0MP03ITAB,  SUNFLOWER  FAMILY. 

Includes  comparatively  few  economic  plants,  such  as  lettuce,  arti- 
choke, pyretbrum,  sunflower;  quite  a  number  such  as  gumweed 
(Grindelia),  tansy  and  absinth,  are  used  in  medicine;  several,  like 
daisy,  cosmos,  coreopsis,  aster  and  goldenrod,  are  ornamental. 
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rig.  ITS.     DtBtrlbutlOD  of  Indian  CurrQnt. 
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Ironveed  {Veronia  baldicmi  Totr.)-. 

Description. — ^A  roughish,  pubescent,  perenoial  3-5  ft.  tall; 
leaves  lance-oblong  or  ovate,  denticulate;  beads  in  open,  cTiaose 
clusters,  about  25-flowered ;  involucre  haiiy-totnentose ;  bracts 
squarrose,  purplish  or  greenish ;  involucre  acuminate. 

Distribution. — Common  from  Maine  to  Missouri  and  southward. 
It  is  found  in  central  Iowa,  from  Webster  county  southward  and 
along  Missouri  river  to  Council  Bluffs. 

Extermination. — Frequently  a  troublesome  weed.  Usually  not 
difScolt  to  exterminate  in  cultivated  fields. 


FlH^   ITT,     Ironweed   (Vemonta  baldwlnl).     Common  in  low  i^tures.     Flowers 
■  -    ■  In'  lieadsi 

(  PhotographeiJ  by- Colbum.)  ... 


nui.,==t,G0Oglc 


WEED  FLORA  OF  IOWA 


Fig.   ITT-A.     Dlatrlbutlon  of  Irouweed. 

Western  Ironweed  {Vemonia  fasciculata  Michx.)-' 

Description. — ^A  bushy  perennial  3-5  ft  high;  leaves  linear  to 
oblong-lanceolate,  long,  acmninate,  smooth  or  nearly  so,  denticulate ; 
heads  short-pednncled,  20-30-Bowered,  bracts  of  the  InTolncre  ap- 
pressed,  ovate  or  oval,  acute,  ciliate,  the  uppermost  somewhat 
mneronate. 

Distribution. — ^Common  in  the  MissisErippi  valley,  especially  on 
low,  alluvial  grounds  from  Ohio  to  North  Dakota,  south  to  Ken- 
tucky and  Texas;  frequent  is  all  parts  of  Iowa. 

Extermination. — This  perennial  weed,  thongh  abundant  in  pas- 
tures and  low  meadows,  soon  snccumbs  to  caltiTation. 


Wallaces*  Farmer  says  concerning  its  destmction:  "An  occa- 
sional cuttii^  of  ironweed  is  useless.  If  you  are  to  keep  it  down 
by  strangulation,  then  yon  must  feeep  at  it  until  the  weed  is 
strangled. 

"If  we  had  some  permanent  pasture  that  was  covered  with  iron- 
weed,  we  would  try  sheep.  There  are  a  few  weeds  that  sheep 
will  not  eat.  They  will  probably  not  make  a  very  good  living  on 
ironweed  alone,  although  we  recently  saw  some  sheep  that  ap- 
parently had  nothing  else  to  live  on  trimming  up  ironweed  alone. 
But  sheep  will  eat  almost  any  weed  that  grows  out  of  the  ground, 
barring  thistles,  mullein  and  buffalo  berry.  It  requires  about  two 
years  of  sheep  pasturing  to  get  rid  of  ironweed.  We  know  of  no 
other  way  in  which  it  can  be  done  so  easily." 
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FIs.   178.     Common  or  'Western  Ironweed   iVernonla  faaiHeulalay.     A. 
weed  nith  purple  flowers.    In  Ion  pastures  and  meadows. 

<  PhotOKra.phed  by  Colbum.) 


FlK.  ITS-A.     Distribution  Of  Western  Ironweed. 
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White  Snakeroot  {Eupatorium  urticaefolium  Riech.). 

Description. — Perennial,  with  smooth,  branching  stem  15-40  in. 
high ;  broad,  ovate,  coarsely  and  sharply  toothed,  pointed,  long- 
petioled  leaves ;  flowers  in  compound,  cymose  clusters,  white. 

Distribution. — Pennsylvania,  Virginia,  westward ;  reported  from 
many  places  in  Iowa. 

Extermination. — This  perennial  weed  is  easily  killed  by  cultiva- 
tion. It  is  common  in  woodlands.  It  is  mentioned  here  because 
of  its  supposed  poisonous  nature. 


■    White    Snakeroot    {Eupotortum    urticaefoUami .      Wood- 
land pastures. 
< Photographed  tiy  Quode.) 
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risure  1T9A 
e.    1T9-A.     Distribution   « 


Fleura  179  B 
White  Snakeroot. 


(Drawing    tiy    Lois 


Goldenrod  {SoUdago  canadensis  h.). 

Description.~A  rough,  hairy,  pubescent  perennial  3-6  ft.  high; 
lanceolate,  pointed,  sharply  aerrate  leaves,  especially  pale  in  color, 
pubescent  beneath  and  rough  above ;  heads  in  recurved  racemes 
forming  panicles;  ray  flowers  yellow;  trichomes  several-celled;  cells 
short,  walls  pitted. 

Distrihuiion. — Jlost  widely  distributed  of  the  goldenrods  from 
the  Atlantic  to  the  Rocky  mountains;  common  in  every  part  oi 
Iowa,  especially  in  Story,  Boone,  Clinton,  Linn,  Allamakee,  Potta- 
wattamie, Woodbury,  Cerro  Gordo  and  Marshall  counties. 

ExtermiTiation. — This  weed  is  quite  largely  spread  by  "seeds," 
but  is  not  difficult  to  kill  by  cultivation,  although  it  sometimes 
persists  in  fields  for  some  years.  Prevent  the  carrying  of  "seeds" 
and  give  thorough  cultivation. 
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Fig.   ISO.     Canadian  Obldenrod   iSolidaoo   canadtntia).     Roadstdes  and  woodB. 

a,  hairs  of  iaaf. 

(Photographed  by  Colbuin,  a,  hairs  drawn  b7  Charlotte  U.  Kins.) 


Fig.  ISO-A.     Distribution  ot  Canadian  Goldenrod. 


Google 
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Qoldenrod   {Solidago  aerotina  Ait.). 

Description. — A  tall,  stout  perennial  4-6  ft.  high;  oft«n  glaucous; 
leaves  Bmooth  on  both  sides,  lanceolate  to  oblanceolate,  taper- 
pointed,  sharply  serrate ;  heads  in  open  panicles,  pubescent,  bracts 
linear;  ray  flowers  7-14,  yellow. 

Distribution. — Common  from  New  England  southward  and  west- 
ward to  the  Rocky  monntains  and  Colorado;  common  in  all  partfl 
of  the  state  of  Iowa. 

Extermination. — Succumbs  readily  to  cultivation,  spreads  by  its 
seeds  and  root-stocks. 


FlK.  ISl.     Smooth  Oolilenrod   IBolidaao  tarotinai.     Abundant    In    low    Krounds 
(PhotoKraphed  by  Colbum.) 
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Fig.  181-A.     Distribution  of  Smooth  Goldenrod. 


Large  Yellow-flowered  GoldenrOd    (Solidago  rigtda  L.). 

Description. — A  rough  and  somewhat  hoary  perennial,  minutely 

pubescent;  stems  stout,  2-5  ft.  high,  very  leafy;  leaves  oval  or  ob- 


Iiarge-flow^red  Qoldenrod   {SoHdojro  riglda). 
sides. 
(PhotoBTaphed  by  Colbum.) 


In  pastures  and  road- 
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Pig.    18Z-A.      DiBtHbutiOn    Ot    Largo- flowered    Goldenrod. 

long,  feather-veined,  thick   and   rigid,    the   upper  sessile;  heads 
large,  collected  in  a  large  compoimd  corymb,  terminating  the  stem. 

Distribution. — Abundant  in  dry  soils  from  New  England  to 
Manitoba,  Dakota,  Nebraska  and  Missouri;  common  in  pastures  ia 
Iowa,  in  Story,  Boone,  Polk,  Linn,  Marshall,  Hardin,  Cerro  Gordo, 
Winneb^o,  Emmet  and  Woodbury  counties. 

Extermination. — Though  it  is  often  a  very  troublesome  weed  in 
pastures  it  is  easily  killed    by    cultivation;    spreads    largely  by 


Many-flowered  Aster  {Aster  mvltiflorus  Ait.). 

Description. — A  pale  or  hoary  pubescent,  branched  perennial, 
9  in-1%  ft",  high;  heads  on  spreading,  racemose  branches;  leaves 
rigid,  crowded,  spreading,  with  ciliate  margins;  ray  flowers  white, 


Distribution. — Common    along    roadsides    and    fields,    gravelly 
knolls,  etc. 


Extermination. — Though  abundant  in  fields  readily  succumbs  to 
cnltivation. 
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I'lf-  IBS.    White  or  Many-flowered  Aaler  (A«(er  mulurionu).    Cuninioii  on  road- 

(Photographed  by  Quade.) 


FIk.    Ig3-A.      DlBtrlbutlon  of  White   A) 


Dig,l,z.cbyG0Oglc 


DESCRIPTIVE  MANUAL  319 

Willow-leaved  Aster  (Aster  salidfolius  Ait.). 

Description. — A  branched,  leafy  perennial  2-8  ft.  high ;  leaves  ob- 
long to  narrowly  lanceolate,  pointed,  entire,  or  slightly  serrate,  firm, 
often  scabrous ;  heads  racemose,  clnstered ;  ray  flowers  purplish. 

Distribution. — Common  in  low  gronnds,  thickets  or  borders  of 
fields  from  New  England  to  W^onsin  and  Minnesota.  An  allied 
species,  A.  paniculatus  Lam.,  is  much  like  A.  salicifolius  except  that 
the  leaves  are  more  pointed,  serrate  and  less  scabrous.  It  is  a  very 
variable  species,  with  distribution  similar  to  that  of  A.  multiHorut. 

Extermination. — Easily  exterminated  by  cultivation. 
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Fig.    1S5.      Aaler  panlctilatua.    o,   Plant   Hair.      Common    In   low    grounds   every- 
where  In   Iowa.     White  ray  flowers,  sometimes  purplish. 
(PliotOKTBphed    by    Colburn.      Drawing    by    Charlotte   M.    King.) 

The  Aster  tradescanti  L.,  is  closely  related  to  A.  paniculaius,  but 
has  smaller  leaves  and  shorter  rays.  The  leaves  are  lanceolate  to 
lioear.    The  bracts  are  linear  or  acutish. 
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Whiteweed  or  Fleabaoe  {Erigeron  annuus  Pers.)- 
Description. — A  sparingly  pubescent  annual  3-5  ft.  high;  leaves 
thin,  coarsely  and  sharply  toothed,  the  lower  one  ovate,  or  ovate- 
lanceolate,  acute,  and  entire  on  both  ends;  heads  corymbed;  rays 
white,  tinged  with  purple. 

Distribution. — This  weed  occurs  from  New  England  to  Texas. 
Common  in  the  Mississippi  valley.  Common  throughout  the  state 
of  Iowa,  particularly  in  timothy  and  clover  meadows.  This  weed 
is  also  naturalized  In  Europe. 

Extermination. — Both  this  and  E.  ramostts  are  easily  exter- 
minated by  thorough  cultivation.  They  are  seldom  troublesome  out- 
side of  meadows,  though  in  some  parts  of  Iowa  the  meadows  and 
pastures  are  white  with  flowers  of  these  species. 


:.  lie.    WhltewEed  or  Daisy  Fleabane  (EHfferon  annuua). 
and    timothy   meadows. 
(Photosraphed  by  Colburn.     Drawings  a  and  b  by  Charlotte  11.  King.) 
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PlE.   Ise-A.     Distribution  of  Whttewesd. 

Wallace's  Farmer  statea  concerning  its  eradication:  "One  of  the 
worst  enemies  of  the  meadow,  snd  especially  the  timotby 
meadow  in  the  west,  is  a  peculiar  form  of  daisy  to  which  farmers 
give  the  name  of  whiteweed.  It  may  be  seen  in  full  bloom  about 
the  time  timothy  heads  out,  and  if  not  dealt  with  on  its  first  ap- 
pearance in  the  timothy  field  it  is  only  a  question  of  time  when 
the  hay  will  be  from  one-fourth  to  one-half  whiteweed.  If  the 
farmer  is  vigilant  and  goes  through  and  pulls  out  these  weeds  on 
their  first  appearance,  he  can  protect  his  timothy  meadows.  If  he 
fails  to  do  this,  it  is  only  a  question  of  time  when  he  will  have  to 
plow  them  np." 


Daisy  Fleabane  {Erigeron  ramostis  (Walt.)  B  S  P). 

Description. — This  resembles  the  preceding  8i>ecies  except  that 
the  stem  and  leaves  are  somewhat  more  hirsute  and  hairy;  leaves 
roughiah,  entire  or  nearly  so,  the  upper  lanceolate,  the  lowest  ob- 
long or  spatulate ;  flowers  white  and  smaller  than  in  the  preceding 
species. 

Z>Miri6w(i(jn.— Daisy  fleabane  is  native  from  New  England  to 
Arkansas.  Common  in  Iowa,  particularly  in  drier  situations,  clover 
meadows  and  timothy  fields. 

Extemiination. — This  weed  is  common  in  timothy  and  clover 
meadows.  The  seed  is  often  found  in  clover  and  timothy  seed. 
Care  should  be  used  to  sow  only  clover  and  timothy  seed  that  does 
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DalE7  Fleabane. 


not  contain  these  weed  seeds.  This  weed  is  easily  destroyed  by  cul- 
tivation. The  meadows  are  sown  from  seed  coming  from  the  neigh- 
boring roadside  or  field.  The  weeds  should,  therefore,  be  cut  in 
waste  places. 

Horseweed  (Erigeron  canadensis  L.). 

Description. — Bristly,  hairy,  or  sometimes  glabrate  stem,  1-6  ft. 
high,  simple  or  paniculately  branched ;  leaves  osnally  pubescent  or 
ciliate,  the  lower  spatulate,  incised  or  entire,  obtuse  or  acutish, 
the  upper  generally  linear  and  entire;  heads  numerous,  with  in- 
conspicuous white  ray  Sowers  shorter  than  the  pappus;  pappus 
simple;  trichomes  several-celled,  straight  with  long  cells,  curved 
with  short  cells. 

Distribution. — Horseweed  is  common  throughout  eastern  North 
America;  naturalized  in  Europe,  the  Rocky  mountains  and  along 
the  Pacific  coast.  Everywhere  in  Iowa  in  waste  places  and  in  cul- 
tivated fields. 

Extermination. — This  weed  is  an  annual  and  ia  very  easily  de- 
stroyed. Cutting  off  just  below  the  surface  of  the  ground  will 
exterminate  it,  provided,  of  course,  that  the  new  seeds  are  not  per- 
mitted to  re-seed  the  soil.  The  weed  is  common  everywhere  and 
the  fact  that  it  is  so  easily  blown  by  the  wind  makes  it  difficult  to 
keep  it  in  check. 
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Fig.   18S-A.     Distribution  o(  Ho«eweed. 


Great  Ragweed  {Ambrosia  trifida  L,)- 

Description. — A  stout,  scabrous,  hispid  ot  nearly  glabrous  an- 
nual, 3-12  ft.  high ;  leaves  all  opposite  and  petioled,  S-nerved,  deeply 
3-5-lobed;  lobes  ovate-lanceolate  and  serrate,  upper  leaf  sometimes 
ovate  and  undivided ;  Sowers  monoecious,  staminate,  borne  in  spikes 
surrounded  by  the  larger  bract-like  leaves;  involucre  turbinate  to 
obovoid,  5-7-tibbed,  beaked,  each  rib  bearing  a  tubercle  near  the 
summit!  involucre  enclosing  a  single  oily  seed. 

Distribution. — This  North  American  weed  is  most  abundant  in 
the  Mississippi  valley  from  Texas  to  Minnesota  and  in  tbe  Da- 
kotas;  however,  it  also  occurs  east  from  New  England  to  Quebec. 
It  is  abundant  in  every  part  of  Iowa,  especially  along  highways,  in 
grain  fields  and  com  fields. 

Extermination.- — It  is  certain  that  cultivating  the  youi^  plants 
followed  by  three  or  four  other  similar  treatments  will  remove  the 
weed  in  a  single  season. 
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FIc    189.     Greater   Ragweed    (Ambrosia    trifida),    sometimes,    but    IncorrectlTi 

called  Ironweed.     Common  In  fields,  alons  roadHldes.  etc. 

( Photographed  by  Colbum. ) 


Tig.  1S9-A.     Distribution  of  Greater  Ragweed. 


Coogic 


S28  WEED  FLORA  OP  IOWA 

Smaller  Ragweed  (Ambrosia  artemisiifolia  h.). 

Description. — ^A  paberulent  or  hiraate  annual,  branched,  1-3  ft. 
high;  leaves  thin,  1-2  pinnatifid;  upper  leaves  alternate,  lower 
UBually  opposite,  pale  or  canescent  beneath ;  flowers  monoecious, 
statuinate  above  and  pisillate  in  lower  axils  of  the  leaves;  fertile 
beads  obovoid  or  globose;  short-beaked,  4-6  spined;  trichbmes  sev- 
eral-celled, cells  short  or  long. 

Distribution. — Ragweed  or  b<^weed  is  originally  from  Europe 
bat  is  common  throughont  eastern  North  America;  also  found  in 
the  Rocky  mountains,  the  Pacific  northwest,  and  in  Mexico,  West 
Indies  and  South  America.  It  is  common  throughout  the  state  o£ 
Iowa  in  gardens  and  fields  and  is  abundant  in  pastures. 

Extermination. — This  weed  is  too  common  in  pastures,  along 
roadsides  and  in  waste  places.  The  weed  is  easily  exterminated  by 
cutting  the  plants  off  below  the  surface  of  the  soil.  The  commonly 
used  cultivator  will  destroy  most  of  the  young  plants  in  a  com 
field. 

Clark  and  Fletcher  recommend  the  following  treatment:  "Sow 
clean  red  clover  seed.  Stubble  lands  where  this  weed  is  prevalent 
should  be  shallow  plowed  directly  after  harvest,  or,  if  seeded,  the 
autumn  growth  should  be  closely  cut  with  a  mowing  machine 
within  two  weeks  after  the  grain  crop  is  cut." 

Wallaces'  Fanner  says  concerning  this  serious  pest  of  the  pas- 
ture: "We  au^ested  that  the  reason  why  the  ragweed  grows  in 
the  blue  grass  pastures  is  because  for  some  reason  the  stand  of 
grass  has  been  weakened  and  thus  the  ragweed  seeds,  which  are 
present  in  all  cultivated  soils  in  the  west  in  great  abundance,  have 
a  chance  to  grow.  We  suggested  further  that  the  stand  of  grass 
may  have  been  weakened  by  overpasturing  in  a  dry  time,  thus  giv- 
ing the  sun  opportunity  to  bum  the  roots  and  lower  their  vitality. 
We  suggested  also  that  it  may  have  been  weakened  by  the  ravages 
of  larvffi  of  the  various  insects  known  as  the  white  grub  worms. 
We  su^ested  still  further  that  blue  grass,  not  being  able  to  ob- 
tain nitrogen  from  the  atmosphere,  was  nitrogen  hungry,  and  there- 
fore weak. 

To  meet  all  these  various  suggestions  we  proposed  that  farmers 
who  have  blue  grass  pastures  of  long  standing  should  re-seed  them 
next  year  with  one  or  other  of  the  various  kinds  of  clover,  filling 
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Fig.   190,      Small  Ragweed  or  Hogweed    (AmbT, 

waste   piBcea.   sai^ens   and   i 

(After  Clark  and  F\t 
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FIfure  1»A  Ffgare  WOB 

Fig.   I90-A.     Plant  hairs   or   trichomes   of   ragweed. 

(Drawing  by  Charlotte  U.  King.) 

Fig.   I90-B.     Distribution   of  Small   Ragneed. 

up  the  land  with  a  preferred  food  for  stock  and  at  the  same  time 
restoring  the  nitrogen  content  to  the  soil,  enabling  the  blue  grass 
to  make  more  rapid  growth. 


Keedy  Iowa   fleld :   Ragweed,   Foxtail,  Barnyard  Gra 

seeds  are  sown  In  the  field  for  nexi  year. 

(Photographed  by  Fammel.) 
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We  (Hd  try  it  on  a  neighbor's  farm  undei'  the  most  disadvantag- 
eons  circumstances  imaginable.  The  field  was  a  pasture  of  blue 
grass  and  wool  grass  with  a  very  little  white  clover.  The  ground 
was  dry ;  as  dry  as  we  have  ever  seen  it  at  that  time  of  the  year. 
We  found  it  easy  even  under  these  hard  conditions  to  drill  in  clover 
OD  this  ton^  sod  and  cover  it  from  an  inch  to  an  inch  and  a  half, 
osing  a  Hoosier  drill  with  two  horses. 

We  found  that  the  clover  was  dropped  in  the  very  bottom  of 
the  slit  made  by  the  disk,  a  seed  every  two  or  three  inches^  using  sii 
pounds  to  the  acre.  It  lay  there  until  the  23d  of  May,  apparently 
as  dry  as  it  came  out  of  the  drill,  except  in  some  of  the  lower  spots, 
where  it  had  sprouted.  The  23d  of  May  there  was  a  two-ineh  rain 
on  that  field,  and  at  once  the  clovers  began  to  grow. ' ' 


Perennial  Ragweed  (Ambrosia  psilostackya  D  C). 

Description. — A  branched  hairy  and  rough  perennial  with  slen- 
der running  root-stock,  2-3  ft.  high;  leaves  once  pinnatifld,  acute 
lobes,  lower  leaves  incised;  monoecious  Sowers,  stamina te  Sowers 
with  flattish  involucres,  involucre  of  fertile  Sowers,  obovoid,  tuber- 
cles absent  or  very  small. 

Distribution. — Common  on  gravel  hills  and  sandy  plains  from 
Illinois,  Wisconsin  to  the  Saskatchewan  to  the  Rocky  mountains, 
eommon  gravel  knolls  and  sandy  plains;  Clinton,  Muscatine,  Car- 
roll, Kosauth,  Pottawattamie  counties. 

Extermination. — Succumbs  readily  to  cultivation. 
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Ragft'eed    {-Imftroslo   pallosfocfii/o).      PaBtQres,    drift   solla. 
roadsides, 
( Pholographed  by  Quade.) 


Harsh  Elder  (Iva  xanthifoHa  Nutt.). 

Description. — An  aDoual  1-8  ft.  high;  stem  frequently  pubescent 
when  young ;  leaves  opposite,  rhombic,  ovate,  or  lowest  heart-Bhaped, 
<loiibIy  serrate,  or  cut-toothed,  obscurely  lobed;  upper  surface 
minutely  scabrous,  caneacent  beneath,  especially  when  young; 
petiole  frequently  ciliate  at  its  upper  end ;  flowers  borne  in  spikelike 
clusters  forming  a  compound  panicle;  heads  small,  crowded;  outer 
bracts  of  the  involucre  broadly  ovate,  greenish ;  inner  membrana- 
ccfus;  achenes  glabratc.  This  plant  is  also  known  botanically  as 
Cyclacbaena  ranikifolia  Pr. 

Distribution. — Common  in  the  cRstem  Rockies,  to  Saskatchewan 
and  western  "Wisconsin,  most  abundant  in  Iowa  along  Missouri 
river  where  it  is  troublesome  in  fields,  along  highways,  and  in 
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Weed,  Marsh  Elder  (Iva  xanthifolia) . 
Iowa,  flelda  anil  roadsides. 
(Photographed  by  Col  bum.) 


Fig.    I93-A.     DlBlrlbutlon    oC    Marsh 
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yards,  spreading  into  aorth  and  northeastern  Iowa,  Mason  City  and 
Allamakee  county  and  also  in  central  Iowa,  in  Boone  and  Story 
counties. 

Extermination. — Marsh  elder  is  an  annual  and  hence  thorough 
cultivation  for  a  single  season  will  destroy  it,  provided  it  is  not 
allowed  to  form  seeds. 

Cocklebur  (Ztrntkium  canadense  Mill.). 
Description. — ^A  coarse,  rough  annual  from  1-2  ft,  high,  stem 
marked  with  brown  punctate  spots;  leaves  alternate,  cordate  or 
ovate,  3-nerved,  long  petioled ;  flowers  monoecious,  staminate  and 
pistillate  flowers  in  different  heads,  the  pistillate  clustered  below; 
involucre  of  staminate  flowers  somewhat  flat,  of  separate  scales;  re- 
ceptacles cylindrical;  scales  of  the  fertile  involucre  closed;  fruit 
2-beaked,  containing  2  achenes;  bur  densely  prickly  and  hispid, 
achenes  oblong,  without  pappus. 

The  spiny  clotbur  X.  spinosum  has  spiDes  in  the  axils  of  the 
lanceolate  leaves. 

Distr^ution. — Common  in  Mississippi  valley  from  Texas  to  Min- 
nesota and  eastward.  Common  in  fields  in  many  parts  of  the 
state,  but  more  common  in  southern  than  in  northern  Iowa. 

Exterrmnation. — The  best  method  of  combating  this  weed  is  the 
rotation  of  crops  and  clean  culture.  Where  a  fleld  is  in  com,  the 
field  should  be  thoroughly  cultivated  and  none  of  the  plants  al- 
lowed to  mature  seed.  If  they  cannot  be  caught  by  the  cultivator, 
it  may  pay  to  kill  the  remaining  plants  with  a  hoe,  or  to  pull  them 
by  hand.  The  com  should  be  followed  with  winter  rye,  and  then 
oats,  using  the  oats  as  a  nurse  crop  for  clover  and  timothy.  Leave 
the  field  in  meadow  for  at  least  two  years  and  then  i{  possible  turn 
it  into  pasture. 

Mr.  E.  B.  Watson  found  in  soil  badly  infested  with  cocklebur 
that  clover  seed  would  not  germinate  as  well,  and  it  is  rather  dif- 
ficult to  get  clover  to  start  in  fields  of  this  kind. 

The  Homestead  says  concerning  the  eradication  of  cocklebur-. 
"Needless  to  say  there  is  no  easy  way  of  eradicating  the  pest. 
Where  the  winter  wheat  can  be  grown  the  following  plan  can  be 
depended  upon.  Start  on  fields  that  have  been  in  small  grain  and 
plow  the  land  as  soon  as  the  crop  is  removed.     Harrow  as  often 
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Fl«.    194.      Cocklebor   (Xanthium   caiuuieme').     Com    flelda,   rottdsldea,   alluvial 

bottoms. 

(Photographed  by  Colbum.) 


Fig.  194.A.     Dlatrlbutton  ot  Cocklebur. 
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as  necessary  to  kill  weeds  and  put  in  wheat  when  the  time  conies. 
The  next  season  as  soon  as  the  wheat  is  harvested  remove  from  the 
field  and  go  on  with  the  mower.  This  will  clip  all  or  most  all  of 
the  young  cocklebur  plants,  as  well  as  other  weeds,  and  following 
this  operation  the  stubble  should  be  plowed  as  rapidly  aa  possible 
and  prepared  for  another  crop  of  wheat.  Another  season's  treat> 
ment  of  this  sort  will  generally  reduce  the  burs  to  such  an  extent 
that  very  few  will  be  left  and  these  can  be  pulled  by  hand. 


Pig.   196.     Spiny  Clotbur   {Xanthfum   »j)inoaum).    Waste  places  Irom  Halne  to 

Kansas.     P^rhapa  In  southern  Iowa., 

(Photographed  by  Colbum.) 

"One  of  our  Nebraska  subscribers,  Sir.  J.  J.  Bishop,  stated  some 
time  ago  tfaat  he  succeeded  in  almost  clearing  out  a  badly  infested 
field  of  coekleburs  in  two  years  by  employing  the  following 
method:  Just  as  soon  as  the  removal  of  the  oat  crop  the  soil  was 
plowed  and  prepared  for  winter  wheat,  this  crop  being  sown  at 
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the  proper  time.  Mr.  Bishop  stated  that  before  plowing  this  groimd 
after  removing  the  oats  the  surface  was  covered  with  burs  just 
about  as  thick  as  they  could  grow.  After  harvesting  the  first  crop  of 
winter  wheat  the  soil  was  again  plowed  and  seeded  for  the  second 
time  to  winter  wheat.  After  this  it  was  followed  by  com  and 
other  crops,  with  the  result  that  even  in  the  com  crop  a  very  short 
time  spent  in  pulling  burs  freed  the  field  entirely  of  these  peste." 

Mr.  Albert  Wiltz  says  in  WallaeeB'  Parmer:  "When  I  moved  to 
this  farm  nine  years  ago  the  land  was  very  badly  infested  with 
cockleburs,  and  farmers  told  me  that  each  bur  had  two  seeds,  one 
growing  one  year  and  the  other  one  the  next  year.  I  left  a  patch 
of  ground  where  the  cocklebnrs  were  lying  thick  without  a  crop, 
plowed  in  June  once,  and  again  in  August.  That  settled  the  cockle- 
bnrs. That  year  was  a  good. corn  year,  with  plenty  of  moisture. 
Now,  would  not  that  way  be  the  cheapest  way  to  deal  with  them — 
to  put  three  years,  yes,  sometimes  ten  years'  fighting  into  one  year  I 
That  is,  take  a  field  one  year  to  fight  cocklburs,  and  finish  it ;  next 
year  take  another,  and  so  on,  if  the  farmer  is  a  renter  on  a  long 
term  lease  or  owns  the  land." 

Wallaces'  Farmer  states  concerning  the  extermination  of  cockle- 
bur:  "If  it  is  desirable  to  put  some  of  this  kind  of  land  in  alfalfa, 
we  would  not  put  it  in  com,  but  disk  it  every  week  or  two  during 
the  summer  to  sprout  the  burs,  and  then  kill  them  by  subsequent 
disking,  and  keep  on  that  way  all  snmmer,  missing  the  crop  for  the 
first  year.  Then  in  the  fall,  when  the  ground  has  sufficient  mois- 
ture, say  in  August  or  in  the  first  part  of  September,  seed  it  to  al- 
falfa alone,  we  would  not  sow  alfalfa  in  the  spring  on  that  kind  of 
land;  but  by  continuous  summer  cultivation  it  can  be  gotten  in 
shape  to  grow  alfalfa  and  thus  avoid  not  only  cocklebnrs  but  also 
crabgrass,  another  great  foe  to  alfalfa  in  that  part  of  the  country. 

"Speaking  now  on  the  subject  of  cocklebnrs  generally.  Where  the 
land  is  not  so  badly  infested  with  them  as  this  farm  seems  to  be, 
and  it  is  not  desirable  to  grow  spring  grains  and  seed  to  clover,  we 
would  make  the  stand  of  grain  rather  thin,  put  in  a  good  seeding 
of  clover,  put  the  clover  deep  enough  to  insure  germination,  use  as 
early  a  variety  of  grain  as  possible,  get  it  off  the  land  as  soon  as 
possible,  and  then  keep  the  cockleburs  mowed  down  by  clipping  the 
clover  until  a  good  stand  is  secured." 
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Ox-eye  (Beliopsis  scabra  Dunal.)- 

Description. — A  rough,  pubescent,  perennial  with  opposite, 
petioled,  triple-nerved  leaves;  heads  large,  peduncled;  scales  of 
involucre  in  2-3  rows,  nearly  equal;  ray  flowers  yellow,  10  or 
more,  fertile;  achenes  smooth,  thick,  4-angled,  truncate;  pappus 
chaffy  or  2-3-toothed. 

Distribution. — From  New  York  west  to  Wisconsin,  Minnesota 
and  Britifdi  Columbia  and  southwest  to  Missouri,  Kansas  and 
Arkansas. 

ExlermiTiation. — Though  this  weed  is  perennial,  it  is  rather 
easily  destroyed  by  cultivation. 
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Fig.    1B8-A,     Dtatrlbutlon    of    Ox-eye. 

Black-eyed  Susau,  Nigger-head,  Cone-flower  {Eudbeckia  hirta  L.}- 

Description. — A  rough,  hairy  biennial  1-2  ft.  high  with  stems 
simple,  or  branched,  bearing  a  long  pedunculate  head;  leaves 
nearly  entire,  the  upper  sessile,  oblong  or  lanceolate,  the  lower 
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Fig.   197-A.      Distribution   o(    Black-eyed   Susan. 

petioled  and  spatulate;  heads  many-flowered,  radiate,  neutral; 
receptacle  columnar  or  conical;  chaff  hairy  at  tip,  acutish;  ray 
flowers  yellow,  disk  dull  brown;  achenes  4-aDgled;  pappus  none. 

Distribution. — This  weed  is  indigenous  to  the  northern  Missis- 
sippi valley  but  has  been  naturalized  eastward ;  is  cuuunon  through- 
out the  state  of  Iowa,  occuring  not  only  in  meadows  but  in  some- 
what sandy  fields  in  Linn  and  Muscatine  counties. 

Extermination. — This  weed  sucenmbs  to  cultivation  but  care 
should  be  used  in  the  sowing  of  clover  seed  as  seed  of  this  weed 
ia  sometimes  found  with  it.  It  is  largely  in  this  way  that  it  has 
been  spread  in  the  east. 


Common  Sunflower  (Helianthxis  annuus  L.). 

Description. — A  tall,  rough  annual,  6-8  ft.  high,  leaves  3-ribbed, 
ovate  or  the  lower  cordate,  serrate;  large  heads  with  yellow  ray 
flowers,  disk  flowers  brownish. 

Distribution. — Widely  distributed  west  of  Missouri  river  from 
Haskatchewau  to  Texas,  California  and  Mexico.  Common  in  west- 
em  Iowa,  from  Woodbury  to  Fremont  county,  occurring  in  fields 
along  highways,  meadows,  vacant  lots  and  com  fields;  widely  scat- 
tered, but  not  abundant  in  many  other  sections  of  the  state,  as 
Boone,  Story,  Polk,  Cerro  Gordo,  Webster,  Lyon,  Linn  and  Mus- 
catine counties. 

Extermination. — The  seeds  of  this  plant  do  not  retain  their  vi- 
tality  very  long.  The  young  plants  are  easily  destroyed  by  cultiva- 
tion.   The  plant  should  not  be  permitted  to  go  to  seed. 
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F[«c.    198.     Common   Sunflower   (HcKnnthus  anmiits).      Common  In  western  Iowa 

fleias,  roodsWea. 

(Photographed  by  ColbumJ 


Fig.   198-A.     Distribution  of  Common 
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ris.   19S-B.     A  patch  ot  'Wild  SunHowera   (HelUmthua  annuatt. 
( Photo grap lied  by  Pammel.) 


Prairie  Sunflower  {Heliantkus  pettolaris  Nutt.). 

Description. — The  prairie  sunflower  is  an  annual  1-3  ft.  high; 
lower  branches  rough ;  rtem  leaves  1-3  in.  long,  oblong  to  ovate- 
lanceolate,  sparingly  toothed,  lower  leaves  abruptly  contracted  into 
a  long  slender  petiole ;  ray  flowers  yellow,  disk  flowers  brownish ; 
bracts  lanceolate  or  oblong-lanceolate,  usually  not  ciliate;  head 
flowers  smaller  than  in  common  sunflower;  flowers  half  an  inch 
or  more  in  diameter, 

Dislribuiicm. — Prairie  sunflower  is  most  abundant  in  dry  prairies 
from  Minnesota  to  the  northwest  territory  and  Oregon  and  south 
to  Missouri,  It  has  become  naturalized  more  or  less  in  Iowa. 
It  is  not  uncommon  from  Council  Bluffs  to  Sioux  CSty  and 
around  Muscatine. 

ExtemiiTiation.— This  weed  is  easily  exterminated  by  cultivation. 
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Pig.  199.     Prairie  or  Werteni  Sunflower  (HtUanthua  ps(folarfa).     In  Mu»o»tloe 

Island  and  western  Iowa.    Similar  to  laree  Sunflower. 

(FbotoKraphed  by  Colburn.) 


Ftg.   I9B-A.     DlBtrlbuUon  of  Prairie  Sundoi 
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Meadow  or  Saw-toothed  Sunflower  (Helianthus  grosseserratus 
Martens) . 

Description. — A  tall,  glabrous  perennial  6-10  ft.  high,  bear- 
ing DumerouB  short  peduneled  heads;  lower  stem  leaves  8-10  in. 
long  and  petiole  1-2  in,  long;  leaves  opposite  or  alternate  with  a 
slender  petiole,  oblong,  lanceolate,  acuminate  with  sharp  teeth,  or 
the  upper  merely  denticulate,  somewhat  scabrous  above,  whitish 
below ;  heads  i^  in.  high  with  deep  yellow  rays  about  an  inch  long ; 
bracts  of  the  involucre  slender. 

Distribution. — Common  in  the  central  states  and  northward,  also 
westward  to  Texas.  Abundant  throughout  the  state  of  Iowa  in 
com  fields,  low  swales  and  roadsides,  particularly  in  northern 
Iowa. 


Meadow  Sun  Hod 


er  (rtetiantliuB  groaafser 

paEtures  and  fields. 

Pliotographed  by  Colbui 
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Fig.   !00-A.     Distribution  o(  Meadon  Sunflowi 


Pig.   200-B.     Meadow  Sunflower    (HeKanthui  grotseaen 
nelds. 
(Photographed   by  Pammel.) 


In   meadows  and 
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Extermination. — It  is  certain  that  cultivating  the  young  plants 
followed  by  three  or  four  other  similar  treatmentB  will  remove  the 
weed  in  one  or  at  most  two  seasons.  It  would  be  well  to  use  clover, 
planted  as  a  rotation  after  the  field  had  had  clean  cultivation. 

Artichoke  (Heliantkas  tuherosus  L.). 

Description. — A  pubescent  or  hirsute  perennial  with  tuberous 
underground  stems;  leaves  oblong-lanceolate  or  ovate-acuminate, 
scabrous,  minutely  pubescent;  flowers  yellowish,  large. 

Distribution. — Common  from  New  York  to  Minnesota;  in  Iowa 
most  abundant  in  the  northern  counties;  particularly  troublesome 
in  Mitchell,  Howard  and  Cerro  Gordo  counties.  However,  it  is 
not  infrequent  along  highways  and  fields  in  many  other  parts  of 
the  state. 


01.     Artichoke    (BeHanthut   (uteroiua).      Comnion   In   • 
sides,   etc.,   north  Iowa. 
(PhotOBTaphed  by  Colbum.) 
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Fig.    202-A.      DlHtrlbutlon    of   Artichoke. 
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Exterminaiion. — This  is  a  most  tronblesome  weed  in  com  and 
8m>aller  grain  fields  of  northern  Iowa.  The  somewhat  thickened 
underground  stems  spread  the  plant  freely  by  cultivation.  The 
small-grain  field  should  be  plowed  after  the  grain  is  removed, 
then  dragged  so  as  to  expose  the  "roots"  to  the  sun.  Before 
planting  com  in  the  spring  run  a  disk  over  the  field,  then  har- 
row, plant  to  corn,  and  give  thorough  cultivation,  "When  the  weed 
is  very  bad  it  may  be  well  to  get  the  field  into  meadow  or  pas- 
ture. 

Maximilian's  Sunflower  [Helianthus  nuiximiliani  Schrad,). 

Description. — Stem  scabrous  and  hispid,  2-12  ft.  high,  the  latter 

height  being  obtained  in  alluvial  bottoms ;  leaves  usually  alternate, 

thick,  becoming  rigid,  scabrous  above,  hairy  beneath,  lanceolate. 


(PhotOKraphed  b 
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Fig.  203-A. 


Of  Haxltnilian's  Sunflower. 


narrowing  at  both  ends,  nearly  sessile,  entirely  or  sparingly  dentic- 
ulate ;  heads  lai^e,  %-%  in.  high ;  short  peduncle  terminating  the 
simple  stem  and  later  appearing  in  the  axils  of  lower  leaves;  invo- 
lucre consisting  of  rigid  bracts  about  1%  in.  long;  ray  flowers 
golden  yellow,  disk  flowers  brownish,  flowering  in  late  summer 
and  early  autumn. 

Distribution. — This  weed  is  common  in  places  from  Alberta 
and  Manitoba  to  Texaa.  In  Iowa  it  is  most  abundant  in  the 
northwestern  and  western  counties,  in  the  alluvial  bottoms  of 
Missouri  river  and  on  high  prairies  of  Focahontas,  Dickinson, 
Emmet  and  Palo  Alto  counties;  also  found  east  in  Worth,  Howard 
and  Cerro  Gordo  counties. 

Extermination. — This  perennial  weed  has  the  habit  of  the  arti- 
choke. The  more  or  less  thickened  underground  stems  freely  prop- 
agate the  plants.  Give  the  fleld  a  shallow  plowing  then  drag  and 
expose  the  roots  to  the  sun  for  a  few  days.  This  will  destroy  the 
most  of  the  plants.  If  the  field  is  put  into  corn  give  thorongh  cul- 
tivation and  follow  com  with  a  email-grain  crop  and  then  clover. 

Boot-jack  {Bidens  discoidea  (T.  &  Q.)  Britton). 

Description. — A  diffusely  branched  annual  with  alternate,  di- 
vided leaves  and  slender  petioles ;  leaflets  ovate-lanceolate,  pointed, 
coarsely  serrate,  small  heads  of  yellow  flowers  surrounded  by  a 
doable  involucre,  the  outer  of  4  bracts;  achenes  linear,  wedge- 
shaped,  smooth  or  tuberculate,  bearing  a  pair  of  short,  upwardly 
barbed  awns. 
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FlK.   204.     Tall   Boot-jack  or  Spanish  Needle   (Bid 

corn  fields,   pastures,    and   meadowi 
(PhotOBraphed  by  Colbum.) 


Fig.   204-A,     matrlbutlon   Of  Tall   Boot-Jack. 
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Distribution. — Moist  situations  from  New  England  to  Missouri. 
Common  in  southern  Iowa. 

Extermination. — Tliis  annual  is  most  abundant  in  low  fields.  It 
succumbs  readily  to  cultivation.  The  plants  should  not  be  allowed 
to  go  to  seed  as  the  seed  is  scattered  hy  animals;  its  spreading, 
therefore,  can  be  prevented  by  cutting  the  plant  off  close  to  the 
surface  of  the  ground  when  it  begins  to  blossom. 


"Beggar-ticks,  Stick-tight,  Boot-jack  (Bidens  frondosa  L.). 

Description. — A  branching,  hairy  or  smooth  annual  2-6  ft.  high; 
lea'ves  petioled,  3-5-divided,  terminal  leaflet  long-stalked,  pointed, 
coarsely  toothed,  frequently  divided  again;  rays  small,  yellow  iavo- 


Plg.   105.     Boot-jach.   Spanish  Needle,    (Bidens  frondosa),      Cammon   In  gardenB. 

The  "seeds",  more  properly  achenes.  are  scattered  by  anlmalB. 

(Photographed  by  Colburn.) 
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FlK-   20G-A.     Dbitrtlmtion   ot   Boot-Jack. 

lucre  double,  the  outer  foli&ceous;  bracts  ciliate,  longer  than  the 
bead;  receptacle  flattie  with  deeiduoua  chaff;  acbeues  narrowly 
acuminate,  2-awiied,  the  awns  downwardly  barbed. 

Distribution. — Widely  distributed  in  moist  places  throughout 
the  northern  states ;  often  a  very  troublesome  weed  in  gardens.  It 
is  widely  scattered  because  of  the  "aeeds"  adhering  to  clothing, 
pelts  of  animals,  etc. 

Extermination. — Boot-jack  is  easily  exterminated  by  cultivation. 
The  weed  is  disseminated  by  animals  and  man.  It  would  be  well 
to  cut  off  the  plant  close  to  the  surface  of  the  ground  when  in 
flower. 


Tickseed  {Btdens  aristosa  (Michz.)  Britton). 

Description. — A  smoothish,  slightly  pubescent,  annual  2-4  feet 
high ;  leaves  1-2-piiinately,  5-7-divided,  petioled ;  leaflets  lanceolate, 
cut-toothed  or  pinnatifld;  heads  panicled-corymbose ;  scales  of  the 
involucre  in  2  series,  the  outer  about  as  long  aa  the  inner,  eiliate; 
ray  flowers  conspicuous,  yellow;  achenes  obovate  with  ciliate  mar- 
gins, usually  with  2  divergent  teeth ;  a  somewhat  showy  plant  with 
yellow  flowers. 


Distribution. — Prom  Michigan  and  southern  Iowa 
and  Texas.  Abundant  in  Missouri ;  probably  indigenous  to  south- 
em  Iowa;  in  recent  years  has  made  its  appearance  in  Wapello, 
(Pammel)  Marion,  (Pammel)  Polk  (Bakke)  and  Decatur  (Ander- 
son) counties. 
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FlK.    206-A.     Dlstrtbudon    at   TIckattA. 


Extermination. — This  weed  is  easily  exterminated  by  cnltava- 
tion.    Do  not  permit  seeds  to  mature. 


Sneezeweed  (Helenium  autumnale  L.). 

Description. — A  smooth,  angular,  hranching  pereiuiial,  1-5  ft 
high;  mostly  toothed,  lauceokte-ovate  oblong;  beads  yellow,  ap- 
pearing in  autumn;  involucre  of  the  head  or  flower  consists  of 
small  redexed  scales;  ray  and  disk  flowers  yellow  and  fertile;  seeds 
top-ehaped  and  ribbed;  pappus  consisting  of  5-8  thin,  1-nerved, 
chafiFy  scales. 

Distribution. — Native  to  the  northern  states,  particularly  from 
Missouri  and  Illinois  to  Wisconsin  and  Minnesota;  in  the  Dakotas 
as  well  as  in  the  Rocky  mountains,  Utah  and  the  northwest. 

Extermination, — This  weed  occurs  only  in  low  grounds.  The 
soil  should  be  drained.  Then  sow  to  some  useful  leguminous  crop 
like  alsike  clover.    The  weed  succumbs  readily  to  cultivation. 
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Fia.   S07.     Sneeieweed   (Helenltim  aulumnald).     Comman  In  low  sroundi,  pas- 
tures and  along  streiuiis. 
(Photographed  by  Colbum.) 


Pra.  207-A.     Distribution  of  Snee«ewe«d 
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Sneezeweed  (Helenlum  autumnale). 


Fetid  Marigold  {Dyssodia  papposa  (Vent.)  Hitch.). 

Description. — A  nearly  smooth  or  somewhat  pubescent,  branched 
annual  with  strong  odor,  6  in. -2  ft.  high ;  leaves  opposite,  sessile, 
pinnately  parted,  bristly-toothed,  with  large  pellucid  glands; 
heads  many-flowered;  disk  and  ray  flowers  small,  yellow;  involucre 
with  a  few  scales  at  the  base,  one  row  of  scales  united  to  form  a 
cup ;  achenes  slender,  4-angled,  pappus  a  row  of  chafify  scales  fine- 
ly divided  into  numerous  rough  bristles. 

Distribution. — Common  from  western  Iowa  and  Minnesota  to  Il- 
linois and  to  the  southwest.  Common  in  western  Iowa  along  right 
of  ways,  streets,  barnyards  and  fields. 

Extermination. — This  weed  is  not  difficult  to  destroy  by  cultiva- 
tioD.    It  sometimes  occurs  in  clover  seed  and  alfalfa  seed. 
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Fio.  20S.    Fetid  Marigold   (Dyiiodla  pappoaa).     Pungent  smelltDS  herb.     Ro»d- 

sldes,  fields,  waste  places;  etc     Especially  la  westam  Iowa. 

(Pbotographed  by  Hart.) 


Fio.    208-A.      DlBtrlbutlOn  Of  Fetid  MarUwld. 
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Yarrow  (Achillea  millefolium  L,). 

Description. — A  perennial  with  simple  stem  1-2%  feet  high; 
leaves  twice-pinnately  parted,  the  divisions  linear;  3-5-cleft  flowers 
in  corymbose  heads,  flat-topped  ray  flowers  nsually  white,  4-5, 
sometimes  pink;  plant  with  a  aomewhat  pongent  odor. 

Distribution. — ^Widely  distributed  in  fields,  especially  gravelly 
knolls  and  drift  soils  through  the  state;  particularly  common  in 
northeastern  Iowa,  found  from  the  Atlantic  to  the  Pacific,  also 
in  Europe  and  Asia. 

Extermination. — The  weed  is  not  difficult  to  destroy  by  cultiva- 
tion. It  is  not  uncommon  in  clover  seed.  Practice  rotation  of 
crops ;  when  in  the  pasture  where  it  is  apt  to  be  very  common  cut 
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Fro.  210-A.     DtBtrlbutlon  of  Yarrow. 
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the  roots  oflE  with  a  small  spade.  Thia  will  effeetnally  destroy  the 
plant  In  Europe,  it  is  sometimes  recommended  aa  a  forage  plant 
bat  it  is  of  donbtfol  valne. 


Mayweed  or  I>(^  Fennel  {Anthemis  cotula  L.). 

Description. — ^An  aerid,  branching,  strong-scented  perennial, 
white  ray  flowers;  plants  1-2  feet  high;  leaves  pinnately  dissected; 
solitary  and  many-flowered,  outer  ray  flowers  pistillate,  fertile,  or 
neutral;  disk  flowers  yellow,  small,  and  tubular;  involucre  of  num- 
erous, small,  dry  scarious  scales  j  achenes  smail,  tuberculate;  pap- 
pus roughened,  none,  or  merely  a  minute  crown. 

Distr&ution. — This  weed  is  native  to  Europe;  early  introduced 
in  the  United  States,  now  common  from  the  Atlantic  to  the  Pacific. 
In  Iowa  more  common  in  northeastern  part  than! westward;  es- 
pecially abundant  in  some  gardens  and  along  roadsides. 

Extermination. — A  weed  easily  exterminated  by  cultivation.  It 
is  especially  common.in  clover  seed  in  eastern  United  States. 

Clark  and  Fletcher  recommend  aa  follows:  "Clean  up  the  waste 
places  about  the  farmyards  and  seed  to  permanent  grass  that  w^ 
take  full  possession  of  the  soil  to  the  exclusion  of  this  and  other 
weeds.  This  plant  is  usually  prevalent  in  gardens  fertilized  with 
manure  from  city  stables." 
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Fio.   2tl-A.      DIKrlbutlon  of  MBywe«d. 


Ox-eye  Daisy  {Chrysantkemwn  leucanthemum  L.  var.  pinnatifidwn 
(Lecoq)  Lamotte). 

Description. — A  perennial  herb  with  erect  stem ;  spatulate,  peti- 
oled,  root  leaves,  .those  of  the  stem  partially  clasping,  all  leaves 
cut  or  pinnati fid-toothed ;  nearly  gimple  stem  bearing  a  large, 
many-fioirered  head  with  numerous  white  rays ;  scales  of  involucre 
with  scarious  margins,  both  disk  and  ray  flowers  producing 
acheues,  marked  with  longitudinal  lines;  pappus  absent. 

Distribution. — This  European  weed  has  long  been  known  as  a 
troublesome  weed  in  New  England  and  the  central  states.     It  is 

not  abundant  in  Iowa  except  in  a  few  places. 

Extermination. — This  weed  is,  not  troublesome  as  yet  in  Iowa. 
There  is  much  danger,  however,  that  it  may  be  Introduced  with 
clever  seed,  as  it  frequently  occurs  in  eastern  and  European 
grown  clover  seed.  Sow  only  clean  dqver  seed.  It  succumbs  quite 
readily  to  cultivation. 

Clark  and  Fletcher  miake  the  following  recommendations:  "Shal- 
low plowing  of  sod  in  August,  with  thorough  cultivation  from  time 
to  time  until  frosft,  will  suppress  it.  This  pest  does  not  give  trouble 
on  lands  worked  under  a  short  rotation  of  crops.  Clover  for  hay 
in  which  this  weed  is  plentiful  should  be  cut  early. ' ' 
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.   212.     Ox-eye    Daisy.     (.Chrysanthemum  Isucantftamuni  var.  irinRaHjMunt). 
Fasturea  occailanally. 
(Atter  Clark  and  Fletcher.) 
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FiO.   212-A.      Distribution  of  Oi-aye  Daisy. 


Chemical  Composition. — Its  chemical  composition  according  to 
Me.  Bull.  Agr.  Ex.  Sta.  26:6  (1888),  is  as  follows.*     " 


FRESH  OR  AIR  DRY  MATERIAL. 


Vater                  Asb               Protein 

Fiber           ""KlfSclT  1           '" 

...      1     ...     1     ,.- 

2B.0O         I        n.Ji                   t.8l> 

WATER  ^EEB  8UB8TAMOE. 

T.a                B.S               K.i               *s.: 

IJ 

Tansy  {Tanacetum  vulgare  L.). 

Desoription. — ^A  bitter,  acrid,  strongly  scented,  poisonous  hwb 
or  branched  perennial  2-4  ft.  high ;  leaves  pinnately  divided  into 
linear-pinnatifid  diviaiona,  lobes  serrate;  heads  many-flowered,  few 
ray  flowera,  disk  yellow ;  marginal  flowers  fertile ;  scales  of  the  invo- 
lucre in  several  series;  receptacle  flat  or  convex,  naked;  branches 
of  the  style  brush-like  at  the  summit;  achenes  5-angled  or  5-ribbed, 
truncate  or  obtuse ;  pappus  none  or  a  short  crown. 

Distribution. — Common  throughout  the  southern  states  fr*m  the 
Atlantic  to  the  Pacific  but  more  common  in  eastern  North  Auerioa. 
Common  in  many  parts  of  the  state  of  Iowa,  especially  itt  some 
commonities,  in  gardens  and  along  roadsides. 

ExtermAnatiou. — Easily  exterminated  by  cultivation. 

.  Off.  Enp.  sta.  II  :T8. 


■Compiled  by  Jenktns  and  Woton ; 
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Ph.  Slt-A.    DIatrlbutlOD  of 
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Western  Mnpwort  (Artemisia  ludovidana  Nutt.)- 
Description. — A  braneliiiig  perennial  with  inconspicuous  flow- 
ers; leaves  and  stems  white,  woolly;  leaves  lanceolate,  the  upper 
usually  entire,  the  lower  cut-toothed;  heads  in  narrow  panicles,  ray 
flowers  absent;  involucre  of  dry  scarious  scales;  receptacle  naked; 
flowers  small,  yellowish;  achenes  obovoid;  no  pappus;  tricbomes 
long,  simple,  cylindrical,  tortuous. 

Distribution. — This  weed  is  common  from  Illinois  north  to  Sas- 
katchewan, southwest  to  Texas,  and  west  to  Utah.  It  is  quite 
widely  distributed  in  the  state  ol  Iowa. 

Extermination. — This  weed  is  easily  exterminated  by  cultivation. 
After  the  crop  has  been  removed  the  field  should  be  plowed  thus 
leaving  the  soil  in  good  condition. 


Fio.   214.      Western   Mufwort,   or   White   "Wormwood    (ArtemMa   Indouidona). 
Common  In  sravetly  places,  flalda  and  pastures,     a,  plant  hairs. 
(Fhotopaphed  by  Colburn.    a.  Drairn  by  Charlotte  M.  King.) 
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Fro.    311-A.      DiBtrlbutlon 


Weitem   Hucwort. 


Wormwood  {Artemisia  6*e«ms  Willd.). 

Description. — ^An  aromatic,  HOmewhat  bitter,  smooth  annual,  or 

biennial  herb,  1-3  ft.  high,  with  leafy  stems  and  erect  branches; 


Fto.    215.     Biennial  Wormwood.    (ArtemMa   biannia).     Pungent  smelling  h«rb. 

Qelda,  woods,  etc. 

(Ptaotograpbed  by  Colbum.) 
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Fio.  215-A.     Dlatrlbutlon  of  Biennial  Wormwood. 


lower  leaves  twice  pinnately  parted,  the  upper  pinnatifid,  the 
lobes  linear  or  linear-oblong,  serrate  or  cut-toothed ;  inconspicuona 
flowers;  ray  flowers  absent;  heads  numerous  in  short  axillary 
spikes;  bracts  of  involucre  green,  : 


Distr^ytition. — Common  in  the  northern  Mississippi  valley;  now 
widely  scattered  east  to  Nova  Scotia  and  south  to  Kentucky.  It 
occurs  in  many  parts  of  the  state  of  Iowa. 

Extermination. — Readily  succumbs  to  cultivation.  The  plant 
should  be  cut  off  close  to  the  surface  of  the  ground. 


Fireweed   (^Erecktites  hieradfolia  L.  Raf.), 

Descripiion. — A.  coarse,  annual  weed  of  rank  odor  and  grooved, 
often  hairy  stem ;  leaves  simple,  lanceolate  or  oblong,  acute,  cot- 
toothed,  the  upper  with  auricled  base;  heads  many-flowered;  re- 
ceptacle naked;  flowers  tubular  and  perfect;  achenea  oblong,  tap- 
ering ;  soft,  white,  capillary  bristles. 

Distribution. — This  weed  is  common  in  moist  woods;  in  the 
north  especially  in  recent  clearings  which  have  been  bnmed  over, 
hence  the  common  name  fireweed ;  also  occurs  in  the  Rockies,  and 
Kansas ;  common  in  many  parts  of  Iowa,  especially  along  streams. 


Extenrwnaiion.- — Easily    exterminated    by    cultivation.,   I^ants 
should  be  eut  off  close  to  the  surface  of  the  ground. 
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lie.      Flreweed    iBrechtltei  hieraHtotla) ,     Common  In  clearinga,  woodlaod 
(Photographed  by  Colbum.) 
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Fia.  316-A.    DiBtrlbullon  of  Flreweed. 


Dig,l,z.cbyG0Oglc 


S70  WEED  FLORA  OF  IOWA 

Bordoek  (Arctium  lappa  L.)- 

Description. — A  coarse,  branched  biennial  1-3  ft.  high;  hairy; 
leaves  large,  roundiab  or  heart-shaped,  thin,  obtuse,  entire  or  den- 
tate, floecose,  tomentose  beneath;  petioles  deeply  furrowed,  heads 
of  purplish  or  whitish  flowers,  clustered  or  somewhat  corymbose; 
inToIucre  surrounding  the  flowers  lengthened  into  hooked  tips, 
glabrous  or  slightly  cottony;  tricbomes  simple,  long,  twisted. 

Distribution. — Burdock  has  long  been  known  as  a  troublesome 
weed  in  the  northern  states  and  in  Europe.  Quite  common  from 
New  Bninswick  to  Alabama  and  the  Rocky  mountains,  the  Great 
Basin  country  and  on  to  the  Pacific  coast.  Common  in  grain 
fields  and  waste  places  in  many  parts  of  the  state. 


(Arctium    lappa).      Common    in    naste    places.      A   blEnnlal 
weed ;  "seeds"  scattered  by  anlmalB. 
(Photographed  by  Gardner.) 
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Extermination. — Burdock  is  easily  destroyed.  Since  it  is  a 
biennial,  cut  off  below  the  crown  during  spring  or  summer.  If  it 
comes  up  again,  cut  off  once  more,  or  as  often  as  may  be  necessary. 

Dr.  Vasey  says:  "It  may  also  be  killed  by  being  mowed  when 
the  seed  has  fully  formed,  and  the  tops  burned." 

Prof.  Shaw  says:  "Farmers  who  go  over  their  fields  twice  a 
year  with  the  spade  will  soon  have  no  burdock." 

Prof.  Goff  says:  "During  the  first  year  of  growth  the  plant  is 
readily  destroyed  by  pulling  out  by  the  roots  when  the  ground  is 
very  wet." 

The  important  thing  is  not  to  allow  it  to  go  to  seed ;  it  will  then 
die  if  left  to  itself.  But  we  may  always  expect  an  abundance  of 
the  weed  as  long  as  it  is  allowed  to  grow  in  waste  places.  Then 
add  to  this  its  excellent  means  of  dispersal  and  no  wonder  it  is  con- 
stantly coming  up  in  out-of-the-way  places. 
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Bull  Thistle  {Cirsium  lanceolatum  (L.)  Hill). 

Description. — Branching  biennial,  3-4  ft.  high,  tomentose,  be- 
coming dark  green  and  villous  or  hirsute  with  age,  branchlets 
bearing  large  beads ;  leaves  lanceolate,  deeurrent  on  the  stem  with 
prickly  wings  deeply  pinnatifid,  the  lobes  with  rigid  prickly  points, 
upper  face  roughened  with  abort  bairs,  lower  face  with  a  cottony 
tomentum ;  beads  l%-2  in.  high ;  bracts  of  the  involucre  lanceolate, 
rigid  when  young,  more  flexible  with  age,  long-attenuated,  prick- 
ly, pointed,  spreading  tips,  wholly  arachnoid;  flower  hermaphro- 
dite ;  tube  of  the  corolla  10  lines  long ;  anther  tips  acute,  filaments 
pubescent;  achenes  smooth,  1^  in.  long;  pappus  of  numerous 
plumose  bristles. 

Distribution. — BuU  thistle  is  native  and  indigenous  to  Europe. 
It  bas  long  been  an  inhabitant  of  tbe  northern  states  and  now  ex- 
tends across  the  continent.  In  Iowa  it-is  abundant  in  every  county, 
frequently  found  in  fields  and  particularly  in  pastures  and  wood- 
lots. 

Extermination. — This  weed  should  be  treated  like  all  other  bien- 
nials. The  most  important  point  is  to  prevent  the  seeds  from 
forming.  For  this  purpose  the  plant  should  be  cut  off  in  early 
spring  below  the  surface  of  the  ground.  The  seeds  germinate  in 
the  spring  and  during  the  flrst  season  produce  a  flattened  mass  of 
leaves.  The  second  season,  a  flowering  stem  shoota  up  rapidly; 
early  in  August  the  flowers  begin  to  appear  and  these  are  continued 
till  frost 

The  only  method  of  treating  is  to  cut  down  and  remove  all  the 
"roots"  as  far  as  it  is  possible  to  do  so.  If  this  is  done  frequent- 
ly and  thoroughly  tbe  weed  can  be  exterminated.  If  the  patch  is 
a  small  one,  cutting  off  the  parts  as  soon  as  they  appear  above  the 
ground,  several  times  during  the  season,  will  certainly  destroy 
this  thistle.  Id  larger,  patches,  plow  the  ground,  harrow  and  re- 
move the  thistle,  either  burn  the  material,  or  put  into  compost 
heaps.  This  should  be  done  five  or  six  times  durii^  ttie  season  or 
as  often  as  occasion  may  require. 
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Fn.  118.     Bull  Thistle  iCirtium  lanceolatum).     Conunon  In  woodland  pastures. 
roadsides  sjid  waste  places. 
(Photographed  by  Colbum.) 


\.  218-A.     Distribution  of  Bull  Thistle. 
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Woolly  Thistle  (Cirsium  caneacens  Nutt). 

Description. — Branching  perennial,  2-4  ft.  high,  woolly  throi:^- 
oiit,  branches  bearing  single,  medium-sized  heads;  stem  angled, 
whit«-woolly ;  leaves,  radical,  8  in.-l  ft.  long,  the  division  usually 
2-Iobed,  prominently  ribbed,  ending  in  stout  spines;  stem  leaves, 
except  the  lower,  1-4  inches  long,  pinnatiSd,  the  npper  sessile, 
slightly  roughened,  with  a  alight  cottony  down,  the  lower  white- 
woolly;  heads  lV^-2  in.  high;  bracts  of  the  involucre  somewhat 
araclmoid;  lower  scales  with  a  broad  base,  glutinous  ridge,  and 
ending  in  a  minutely  serrated  spine,  inner  scales  long,  attenuated, 
tips  straw-colored ;  flowers  purple. 

Distribution. — This  species  is  distributed  from  Mason  City  and 
southwestern  Minnesota,  west  to  the  Rocky  mountains.  It  was 
collected  by  Chas.  A.  Qeyer  in  1839  and  described  by  Nuttall.    The 


Fid.  21!I.    Woolly  Thistle  {CIrtlum  caneacen*').     Common  In  western  Iowa  flelda 
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Fio.  S19-A.     Dlatrlbutlon  ol  Woolly  Thistle. 

writer  ha^  seen  it  very  abimdant  in  both  Wyoming  and  Colorado. 
The  Bpecies  occurs  in  Emmet,  Dickinson,  Sioux,  Plymouth,  Wood- 
bury, Cerro  Gordo,  Worth,  Ida  and  Carroll  counties  in  Iowa. 


Pio.   2J0.      Woolly    Thistle    iCiraium    cane»oen»).      In    pastures   and    fields    of 

northwestern  and  western  Iowa. 

{Photographed  by  Psjnmel.) 

Exterminaiion. — Correapondents  sending  this  weed   freqnently 
refer  it  to  Canada  thistle.  It  occurs  not  only  in  pastures  and  mead- 
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ows,  but  also  in  com  aad  grain  fields.  It  grows  in  patches  like  the 
Canada  thistle.  These  patches  increase  in  size  from  year  to  year. 
It  was  described  as  a  doubtful  perennial  by  early  botanical  writers 
and  so  far  as  I  have  been  able  to  determine,  it  is  a  perennial.  It 
may  be  exterminated  by  thorough  cultivation,  plowing  well  and 
then  following  with  the  cultivator. 


Prairie  Thistle  {Cirsium  discolor  (Mnhl.)  Spreng.). 
Description. — Tall,  branching,  leafy  biennial,  5-7  ft.  high,  with 
beads  larger  than  in  Canada  thistle ;  stem  striate,  slightly  hirsute ; 
leaves  radical,  12-14  in.  long,  deeply  pinnatifid,  the  divisions  fre- 
quently divided,  prickly-toothed,  the  upper  surface  smoothish,  and 
the  lower  white;  woolly  single  beads  terminating  the  branches,  with 


Pio.   221,      Pnilrle   or   Wood   Thistle    iCirtium   ditcoJor).     Common   border 
(Photographed  by  Colbum.) 
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porple  flowers ;  heads  1-1%  in.  long ;  bracts  of  the  globose  involucre 
somewhat  suppressed,  slightly  araehnoid,  lower  bracts  ovate  with  a 
broad  base  and  a  weak  prickly  recurved  bristle,  slight  dorsal  gland, 
inner  linear-lanceolate  with  a  nearly  colorless  entire  appendage; 
flowers  purple,  tube  of  the  corolla  11-12  lines  long,  lobes  of  the 
coroUa  terminating  in  clavate  tips;  anther  tips  acute,  filaments 
pubescent;  bristles  of  pappus  plumose;  aehene  22  lines  long, 
smooth,  upper  part  yellow. 

Distribution. — Common  in  many  portions  of  Iowa;  Marshall, 
Johnson,  Winnebago,  Lee,  Winneshiek,  Allamakee,  Greene,  and 
Emmet  counties ;  at  Keokuk,  Muscatine,  Ames,  Cedar  Rapids,  Car- 
roll, Des  Moines,  Polk  City,  Steamboat  Rock,  Mason  City,  Belle 
Plaine  and  Iowa  City. 

Extermination. — This  field  thistle  should  be  treated  like  all  other 
biennial  weeds.  The  flattened  masses  in  the  spring  should  be  cut 
off  below  the  ground  and  none  of  the  plants  allowed  to  go  to  seed. 
We  have  received  numerous  inquiries  in  regard  to  this  weed  from 
western  and  northwestern  Iowa. 

Iowa  Thistle  {Cirsium  iowense  (Pammel)  Fernald). 
Description. — Biennial    with    downy,    branching    stem;    leaves 
roughly  hairy  above  but  white-woolly  beneath,  oblong-ovate  to  nar- 
rowly lanceolate,  sinuate-toothed,  or  somewhat  pinnatlfid,  lobes  or 
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teeth  with  weak  prickles;  rather  large  heads;  involacre  1-1^  in. 
lon^;  bracts  with  broad  glandular  back,  the  inner  with  a  some- 
what attenuated  colorless  tip. 

Distnbutwi. — Conunon  in  borders  of  woods  and  in  fields.  From 
Iowa  to  South  Dakota  and  Kansas.  In  Story,  Emmet,  Kosaath, 
Marshall,  Boone,  Linn,  Clinton,  Webster  and  Carroll  counties  in 
prairie  meadows. 

Extermijiation. — This  biennial  is  readily  destroyed  by  cutting 
the  plants  off  below  the  surface  of  the  ground.  When  left  to 
flower  it  dies  but  in  meadows  where  cut  off  above  the  surface  of  the 
ground  it  acts  like  a  perennial. 

Canada  Thistle  {Cirsium  arvense  (L.)  Scop.). 

Description. — Smooth  perennial,  spreading  by  roots  and  root- 
stocks,  1-3  ft.  high,  corymbosely  branched  at  the  top ;  stem  smooth ; 
leaves  lanceolate,  sessile,  and  deeply  pinnatifid,  lobes  and  margins 
of  leaf  with  spiny  teeth;  beads  small,  %-l  in.  high,  bracts  ap- 
pressed,  the  outer  with  a  broad  base,  inner  narrow,  all  with  an 
acute,  never  spiny,  tip;  somewhat  arachnoid  Bowers  purple,  di- 
oecious; in  staminate  plant,  flowers  ezserted  with  abortive  pistils, 
in  pistillate  less  so,  scarcely  exceeding  the  bracts;  tube  of  the 
corolla  6  lines  long;  stamens  with  abortive  anthers,  anther  tips 
acute,  filaments  minutely  pubescent;  young  achene  pubescent;  all 
of  the  bristles  of  the  pappus  plumose;  trichomea  simple,  long, 
floecose. 

Di$trilnUion. — This  European  weed  is  widely  distributed  in  Can- 
ada to  the  Pacific  coast;  found  in  Iowa  in  many  counties,  more 
common  in  northern  counties  than  in  the  southern.  It  is  more  or 
len  abundant  in  Hardin,  Pocahontas,  Clinton,  and  Worth  conn- 
ties,  frequently  in  clover  meadows  and  in  pastures. 

ExUrminaUon. — The  Canada  thistle  can  be  treated  with  sodium 
aisenite.  No  other  chemicals,  so  far  as  our  experiments  extend, 
will  entirely  destroy  this  weed.  Carbolic  acid  only  partially  de- 
stroys the  roots  and  the  plants  shoot  up  again  from  below  the  point 
of  injury,  but  by  repeating  the  process  the  Canada  thistle  can  ulti- 
mately be  exterminated.  A  good  method  of  eradicating  the  weed 
is  to  plow  shallow  and  cultivate  frequently  during  the  summer. 
The  roots  of  the  Canada  thistle  extend  deeply  down  into  the  soil, 
hence  for  this  reason  deep  cultivation  will  be  of  no  avail.    After 
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Fia.  22S-A.     Trlchome  or  plant  hair  from  leaf  of  Canada  Thistle. 

(Druwlng  by   Charlotte   M.    King.) 

Fin.    SS3'B.      Distribution    of   Canada   Thistle. 

plowing,  the  soil  should  be  dragged  and  the  roots  exposed  to  the 
san  and  removed,  when  possible.  It  may  be  necessary  to  ran. 
over  the  field  with  a  hoe  to  cut  off  the  stray  plants  which  appear. 
This  method  was  tried  on  a  patch  several  years  ago  and  no 
Canada  thistles  have  since  made  their  appearance  in  this  place. 
Varionfl  crops,  such  as  clover  and  sorghum,  are  said  to  be  ef- 
fective in  subduing  the  thistles. 

Of  the  various  chemicals  which  have  been  used  to  exterminate 
Canada  thistles  none  are  more  effective  than  sodium  arsenite.  It 
is  applied  at  the  rate  of  lV^-2  pounds  to  52  gallows  of  water. 

Carbolic  acid  at  the  rate  of  one  part  to  one  part  water  destroys 
the  root  when  it  comes  in  contact  with  the  mixture,  and  for  a  little 
distance  beyond.  This  is  not  an  effective  method,  as  the  roots 
sprout  out  from  below. 

In  response  to  circulars  of  inquiry  sent  out  by  the  Iowa  Experi- 
ment Station,  the  majority  of  correspondents  recommend  shallow 
plowing,  disking,  and  harrowing ;  and  continuing  cultivation  and 
hoeing  as  long  as  the  thistles  make  their  appearance.  Some  report 
successful  treatment  with  salt  when  scattered  thickly  about  the 
thistles,  especially  if  cattle  or  sheep  are  given  access  to  it.  Some 
report  success  with  carbolic  acid  when  it  is  applied  directly  to  the 
stem.  Tarred  paper  in  a  few  cases  gave  success,  as  did  also  the 
method  where  the  thistle  was  covered  thickly  with  straw  or  ma- 
nure.   The  depth  of  covering  was  not,  however,  given. 
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Clark  and  Fletcher  reconunend  the  following  treatmmt : 
"The  chief  safeguard  against  the  Canada  thistle  and  all  similar 
deep-rooted  perennials  is  undoubtedly  a  regular  short  rotation.  A 
three-year  rotation,  including  two  cuttings  of  early  red  clover  for 
the  first  year,  followed  by  a  deep  fall  plowiog  for  hoed  crops  with 
clean  cultivatiOD,  and  a  cereal  crop  for  the  third  year,  will  sup- 
press it" 

A  correspondent  in  The  Prairie  Parmer  on  the  resisting  quali- 
ties of  Canada  thistle  says:  "I  have  been  debating  in  my  mind 
and  endeavoring  to  determine  whether  or  not  root-stocks  or  por- 
tions thereof  have  to  some  extent  the  hibernating  qualities  of  the 
seed.  For  instance,  take  two  seeds  of  the  coeklebur — one  hiber- 
nates for  one  season  and  the  other  for  two  seasons,  with  growth 
always  present.  Now  the  question  is  may  not  a  Canada  thistle 
with  its  root-stock  or  a  portion  of  it  lie  dormant  for  a  season  or 
moret  If  this  be  true,  then  some  of  the  best  known  methods  of 
extermination  are  useless." 

To  this  Prof.  R.  A.  Moore  says:  "In  regard  to  Canada  thistle 
roots  hibernating  and  retaining  their  vitality  for  several  years, 
will  say,  that  I  think  your  correspondent's  version  seems  reason- 
able, and  it  is  quite  conclusive  from  this  fact  that  the  eradication 
of  the  pest  is  all  the  more  difficult.  It  seems  that  many  of  the 
seeds  and  plants  are  given  this  power  of  remaining  dormant  when 
subjected  to  adverse  conditions.  In  the  lower  order  of  plants, 
many  of  the  species  of  bacteria  when  snibjected  to  adverse  environ- 
ments are  transformed  into  resistant  spores  and  will  not  vegetate 
until  the  conditions  are  favorable." 

Wallace's  Farmer  says  eoncemiag  its  eradication:  "We 
believe  if  we  had  a  quarter  o£  en  acre  of  Canada  thistles 
we  would  let  them  alone  until  August,  when  the  thistle  will  put 
forth  its  utmost  eJTforts  to  produce  seed.  While  the  thistles  are  in 
full  blossom  we  would  mow  them,  rake  them  up  and  bum  them, 
and  then  plow  the  ground  about  eight  inches  deep,  throwing  the 
furrow  flat.  Letting  them  put  forth  their  full  strength  to  produce 
seed  and  thwarting  that  by  mowing  and  burning  would  weaken  the 
roots  materially.  Then  by  plowing  them  under  eight  inches  deep, 
if  possible,  you  would  attack  them  at  their  weakest  point. 
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Knapweed  {Centaurea  solstiUaUs  h.). 

Description. — Annnal  ereet,  branched,  cottony  Btem;  lower  leaves 
lyrate,  deeply  pinnatifid,  upper  leavea,  linear,  entire  or  nearly  bo, 
decurrent  wings  on  the  stem;  outer  bracts,  with  long  spreading 
spines,  those  at  base  few  and  smaller;  flowers  yellow,  with  soft 
pappus. 
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Pia.  ttl-A.     Distribution  of  Knapweed. 

Distribution. — Massachusetts  to  Ontario  and  Iowa;  introdnced 
with  alfalfa  seed  into  other  western  states. 

Extermination. — This  annualweed  has  been  introduced  largely 
with  alfalfa  seed.  Sow  clean  seed.  Use  seed  coming  from  the 
Rocky  mountains  or  Kansas  where  the  weed  is  not  common.  It  is 
an  extremely  objectionable  weed  because  of  the  spiny  heads.  It 
is  easily  killed  by  cultivation. 


Chicory  or  Sqccory  (Cichorium  intybvs  Ij.). 

Description. — A  branching  perennial  with  deep  roots,  alternate 

leaves ;  blue  f  owers,  or  sometimes  pink  or  purple ;  basal  leaves 

spreading   on   the    ground;   stem   leaves   oblong   or   lanceolate, 

partly  clasping. 

Distribution. — It  is,  common  along  roadsides  in  fields  and  waste 
places  from  New  England  to  Canada  to  Nebraska,  especially  com- 
mon where  chicory  has  been  cultivated ;  it  has'  become  a  trouble- 
some weed  in  Wisconsin  and  Minnesota,  It  is  allied  to  endive,  cul- 
tivated as  a  satad  plant. 

Extermination. — Chicory  is  not  difficult  to  destroy  where  ro- 
tation of  crops  is  practiced.  Though  a  perennial,  the  roots  are 
easily  killed  by  repeated  cultivation. 

Clark  and  Fletcher  recommend  the  follovring  treatment: 
"A  short  rotation  of  crops  will  soon  suppress  it.  Chicory  is  not 
often  seen  in  good  farming  districts  except  as  a  wayside  weed. 
Individual  plants  may  be  destroyed  by  close  cutting  and  applying 
salt  to  the  root  in  hot,  dry  weather." 
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Flo.   S2S.      Chicory    iCichoHum  jnlvbua).     In   c;lover  and   klfalta  tlelds,   i 
times  in  waste  places. 
(Atter  Clark  and  Fletcher.) 
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Fia.  ZZB-A.    Distribution  of  Chicory. 

Dandelion  (Taraxacum  officinale  Weber). 

Description. — A  smooth,  or  at  first  pubescent,  biennial  or  per- 

eonial ;  the  many-flowered  head  ^borne  on  a  slender  hollow  scape ; 

root  leaves  pinnatifid  or  nmciuate ;  involucre  double,  the  outer  of 


iciim  offlcinaJe).  Long  rt 
and  on^'hBir  feet  In  the 
otograplied   by   Gardner.) 


:,  Bometlmes  to  a  depth 
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Fia.   2ZS-A.     DiBtrlbutlon  Of  DluidellQii. 

abort  Bcalea,  the  inner  of  long,  linear,  erect  scales  in  a  single  tow  ; 
after  flowering  the  inner  involacre  closes,  the  fmit  is  ripened 
close  to  the  ground,  and  when  ripe  the  hollow  scape  elongates  and 
the  whole  involucre  is  reflexed  permitting  the  wind  to  scatter  the 
"aeeds;"  "seeds"  oblong,  long-beaked,  the  beak  being  2  or  3  times 
as  long  as  the  remainder  of  the  achene,  bearing  at  the  end  the 
pappus. 
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Diitribvlion. — The  dandelion  is  coBmopolitan.  It  is  quite  aa 
common  in  Europe  as  in  the  United  States,  being  common  and 
abundant  at  high  elevatione,  as  in  the  Kocky  mountains.  Found 
everywhere  in  Iowa  on  lawns  and  pastures. 


.    r>an<)eUon     (Tartuamm    otflcinalt). 
lawns.  luistures.  etc 
(rholi^T»iihed  br  Colburn.) 

ExtonninaliofK — The  dandelions  are  not  difficult  to  extenninate 
m  ciillivnti'd  Mds  but  in  garden  crops  it  is  more  difficult  to  do 
io,  ospcoiAlly  in  sirawberrj-  beds.  As  the  dandelions  are  perennial 
liorbs,  8«>d  fonn.1t  ion  should  be  prevented.  'Where  they  occur  in 
uninli  pntehi^  a  spud  may  K>  used  succe^fnlly.  Where  they  are 
nhuudaiit  in  lawns  it  is  only  necessary  to  keep  the  lawn  closdy 
(•riii>p,>d  nnd  dig  theni  up  wiih  a  small  spud  to  prevent  seeding. 
Ulii.'  uriist*  jind  ol.wor,  ospivially  ihe  latler.  will  crowd  them  out 
It  ia  rurc  lliat  .lima,-] ions  jzivo  trouble  after  the  middle  of  June. 
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(Taraxamim   offfcinate).     1,  head:   I,   single 
receptacle  and  seed  with  pappus. 

Experiments  have  been  made  with  herbicides  and  the  one  most 
commonly  used  is  iron  sulphate  which  is  usually  applied  at  the 
pate  of  100  pounds  to  one  barrel  of  water.  The  weed  where  prop- 
erly sprayed  will  be  destroyed,  but  owing  to  the  fact  that  the  dan- 
delion possesses  a  long  perennial  root,  sometimes  4  feet  long,  it 
will  sprout  again.     The  spraying  must  be  kept  up  until  fall. 

Chemical  Composition. — According  to  the  report  of  the  Bussey 
Institution  the  chemical  composition  of  the  dandelion  is  as  follows : 
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Bed-seeded  Dandelion  {Taraxacum  erythrospermiitn.  Andrz.). 

Description. — ^A  perennial  weed  with  long  root;  leaves  deeply 
rtmcinate-pinnatifid  or  pinnately  divided  into  narrow  segments; 
heads  somewhat  smaller  than  in  common  dandelion,  sulphur  yel- 
low; involucre  glaucous,  the  inner  bracts  comiculate,  appendaged 
at  tip;  the  outer  short,  spreading  or  ascending;  achene  reddidi, 
taberenlate  above. 

Distribution. — Bed-seeded  dandelion  is  a  much  more  recent  in- 
troduction than  common  dandelion.  It  occurs  from  Maine  to 
Kansas.  Naturalized  from  Europe,  in  similar  situations  to  com- 
mon dandelion  in  Iowa;  sometimes  less  abundant  and  sometimes 
more  abundant  than  the  latter. 

Extermination. — ^May  be  exterminated  in  the  same  way  as  the 
common  dandelion. 


Flo.    228.      Red-s£eded   dandelion    (Taraxacum   eri/throapermumi,     ConuDon   1b 

(Photographed  by  Colbum.) 

Clark  and  Fletcher  recommend  the  following  treatment: 
"It  is  important  to  prevent  dandelions  from  seeding  in  lands 
adjacent  to  lawns.  Though  entailing  much  labor,  the  most  satis- 
factory way  to  deal  with  them,  when  deeply  rooted  in  lawns,  is  to 
loosen  the  soil  with  a  digging  fork  and  pull  them  up.    The  use  of 
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the  fork  may  not  be  necessary  in  some  wet  and  soft  soils.  The  ap- 
plication of  kerosene  to  the  crown  of  the  plant,  in  the  centre  of 
the  rosette  of  leaves,  is  recommended.  Sulphate  of  ammonia  or 
sulphate  of  iron  in  excess  is  also  recommended.  A  small  table- 
spoonfttl  of  salt  applied  in  the  morning  of  a  hot  day,  when  the  soil 
is  dry,  will  kill  them. 


Annual  Sow-thistle  (Sonchus  oleraceus  h.). 

Description.— Ajmual,  SQcealent  herb  Viith  leafy,  smoolih  stems, 
and  pale  yellow  flowers  in  corymbose  or  umbellate  clusters;  leaves 
of  stem  dentate,  mncinate-pinnatifid,  terminal  with  a  lai^  seg- 
ment; heads  nmnerous;  blossoms  in  late  summer  and  fall. 

Distribution.— This  weed  is  common  in  fields  and  waste  places 
throughout  North  America,  especially  in  the  north.  It  is  common 
in  Europe  and  also  occurs  in  Mexico  and  South  America. 

Extermination. — Sow  thistle  is  easily  exterminated  by  cultiva- 
tion. It  can  also  be  exterminated  by  the  use  of  iron  sulpbate  at  the 
rate  of  100  pounds  to  a  barrel  of  water;  where  it  is  abundant  it 
may  be  necessary  to  make  two  or  three  applications. 

Clark  and  Fletcher  recommend  as  follows:  "Prevent  them 
from  seeding  in  waste  places  by  cleaning  them  np  and  seeding  them 
to  permanent,  vigorous  grasses.  This  annual  weed,  with  its  rela- 
tively small,  pale  yellow  flowers,  when  compared  with  perennial 
species  is  not  difficult  to  control  by  ordinary  methods  of  caltivation 
and  alternation  of  crops.  Sheep,  if  sufficient  in  numbers,  will  pre- 
vent sow  thistles  from  seeding  in  pasture  lands." 

The  Iowa  Homestead  says  concerning  its  eradication:  "We 
have  seen  the  sow  thistle  take  complete  possession  of  a  soil, 
growing  so  thickly  that  other  crops  were  entirely  choked  out.  Nec- 
essarily the  best  way  to  destroy  it  is  to  cultivate  freely.  If  it 
makes  its  appearance  in  stubble  ground  we  would  advise  plowing 
as  early  as  possible  after  harvest  and  the  cultivation  of  surface  at 
Intervals  during  the  late  summer  and  fall  in  order  to  keep  the 
thistles  below  the  ground. 
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Fia.  2Z9-A.     Distribution  of  Annual  E 


Sow  Thistle  (Sonchus  asper  (L.)  Hill). 

Descnption. — Like  the  preceding  species  except  that  stem  leaves 

are  less  divided  and  more  epiny-toothed,  with  auricles  of  the 


Pro.  iSO.    Sow  Thistle  IBonchut  atpert.    Waste  places,  : 
(Photographed  by  Colburn.) 


*  (lowers  and  milky 
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Fia.  Z30-A,     DIstrlbutloa  Of  Sow  TblKla. 

clasping   base   rounded;   achenes  S-nerved   on    esoh   side   and 
margined,  smooth. 

Distnbtiiion. — Common  with  the  preceding  species,  in  waste 
places. 

Extermiwttion. — This  annual  is  not  diflScult  to  exterminate  by 
giving  thoroagh  cultivation. 


Perennial  Sow  Thistle  {Sonchus  arvensis  L.). 

Description. — ^A  perennial  with  creeping  root-stock,  and  milky 
juice ;  leaves  mneinate,  pinnatifid  and  spiny  toothed,  heart-shaped 
base;  flowers  yellow;  peduncle  and  involucre  bristly;  achenes  ob- 
compreased,  wrinkled  on  the  ribs. 

Distribution. — Common  from  Nova  Scotia  west  to  Saskatchewan, 
North  Dakota,  Minnesota,  occasional  in  lo^a  to  New  Jersey  and 
New  England. 

Extermination. — A  most  difficult  weed  to  exterminate  and  should 
be  treated  like  the  Canada  tbhrtle.  Summer  fallow  with  frequent 
cultivation  is  the  only  successful  method.  Clark  and  Fletcher  of 
Canada,  recommend  the  following: 

"Small  patches  may  be  eradicated  by  digging  out  the  roots  as 
thoroughly  as  possible  and  destroying  them.  This  may  have  to  be 
done  several  times  during  a  season.  Qreat  care  must  be  taken  not 
to  distribute  pieces  of  the  rootstocks  over  the  fields  by  harrows  or 
other  implements.  To  exterminate  Perennial  Sow  Thistle,  some 
system  must  be  adopted  which  will  prevent  the  development  of 
leaves  for  a  period  sufficiently  long  to  kill  the  roots  by  smothering 
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<Ptiot<iBTSpti«d  by  Colbim.) 


Fra.  23I-A,     DlstMbutlon  of  Perennial  Sow  Thistle. 
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them.  When  a  field  is  badly  infested  it  requires  special  treatment 
for  a  season  and  close  attention  for.  a  nnmber  of  years.  One  of 
ihe  most  effective  methods  is  to  plow  lightly  immediately  after 
the  hay  or  grain  crop  is  removed  and  follow  with  frequent  nse  of 
a  broad-shared  cultivator.  Late  in  the  fall  plow  again,  somewhat 
deeper.  In  the  spring  give  frequent  cultivation,  so  as  to  prevent 
the  development  of  any  leaves  and  thus  weaken  the  roots  to  the 
greatest  possible  extent.  About  the  middle  of  Jnne  or  first  of 
July  sow  rape  in  drills -at  the  rate  of  about  l^^  lbs.  per  acre. 
CultiTate  between  the  drills  as'soon  as  possible  and  repeat  at  short 
intervals  until  the  rape  completely  covers  the  ground.  Some  hand 
hoeing  may  be  necessary  to  keep  all  the  thistles  down.  This  should 
pretty  well  exterminate  the  pest  but  if  some  plants  still  remain 
when  the  rape  is  cut  or  pastured  oft,  the  field  may  be  fall  plowed 
and  put  into  hoed  crop  the  next  season,  when  special  attention  can 
be  given  ti  any  small  patches  tiiat  may  appear.  Buckwheat  is 
sometimes  used  instead  of  rape  for  a  smothering  crop." 

Prickly  Lettuce  (,L<ict-uca  scariola  L.  var,  integrata  Gren.  &  Godr.). 

Description. — Tall,  erect  herbs,  glaucous,  green,  2-5  ft.  high, 
simple  or  branched  except  the  lower  part  of  stem  which  has  stiff 
bristles;  leaves  glaucous,  green,  smooth  except  the  midrib  which 
is  beset  with  weak  prickles  lanceolate  to  oblong  in  outline,  with 
crpinuloae,  denticulate  margins,  occasionally  sinuate-toothed;  flow- 
^tp  pale'yellow.  Th,e  leaves  of  L.  scariola  are  pinnatifid  and  moife 
prickly;  trichomes  multicellular. 

Dw(rt6u(wm.— Prickly  lettuce  was  introduced  into  Massachu- 
setts about  1863  from  Europe.  It  is  quite  widely  distributed  in 
northern  Africa  and  Europe  and  has  become  frequent  throughout 
the  northern  Mississippi  valley  to  the  Pacific  coast.  It  is  com- 
mon everywhere  in  Iowa  particularly  along  roadsides,  highwi^ 
and  in  gardens.  The  L.  scariola  is  becoming  more  frequent  in 
Iowa,  in  Ames,  Bes  Moines,  Boone,  etc. 

Extermination. — The  weed  is  easily  exterminated  from  culti- 
vated fields  and  in  waste  places  by  cutting  off  young  plants  below 
the  ground.  Where  the  stem  is  cut  off  below  the  surface  of  the 
ground  it  will  give  no  trouble,  bnt  in  meadows  and  lawns  where 
the  plants  are  cut  off  above  the  ground  the  weed  will  continually 
reappear,  producing,  from  3-6  branches.  The  following  excellmt 
suggestions  are  made  by  L.  H.  Dewey : 
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Fro.   231,     PrlcUy  Iiettuce   ILoclvca  scoHola  var.  tnteffrata) .     Comnion  road- 
aldsB  and  cardans. 
(After  Clark  and  I 
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Fm.  232-A.     Briatlei  on  Prlckty  Lettuce   (inteffrota)  ■ 

(Drawlns  by  Charlotte  M.  King.) 

Fia.  2S2-B.     Distribution  of  Prickly  Lettuce. 

"Sheep  and  sometimes  cattle  will  e&t  the  young  prickly  lettnce, 
and  in  some  localities  their  serrices  have  been  found  very  effective 
in  keeping  it  down,  especially  in  recently  cleared  land  where  cnlti- 
vation  is  impossible.  Repeatedly  mowing  the  plants  as  they  first 
begin  to  blossom  will  prevent  seeding  and  eventually  snbdae  them. 
Thorough  cultivation  with  a  hoed  crop,  by  means  of  which  the 
seed  in  the  soil  may  be  induced  to  germinate,  will  be  foand  most 
effective.  The  plowing  should  be  shallow  so  as  not  to  bury  the 
seeds  too  deep.  Under  no  circumstances  should  the  mature  seed- 
bearing  plants  be  plowed  under,  as  that  would  only  fill  the  soil 


Fra,   23Z-C.     Distribution  of  Prickly  Lettuce  (Lactuca  acariola). 
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with  seeda  baried  at  different  depths  to  be  bronght  under  condi- 
tions favorable  for  germination  at  intervals  for  several  years.  Ma- 
tnre  plants  shonld  be  mowed  and  bnrned  before  plowing.  Th« 
seed  appears  as  an  impurity  in  clover,  millet  and  the  heavier  grass 
seeds,  and  the  plant  is  doubtless  most  frequently  introduced  by 
this  means.  As  the  seeds  may  be  carried  a  long  distance  by  the 
wind,  the  plants  must  be  cleared  out  of  the  fence  rows,  waste  land 
and  roadsides." 

Clark  and  Fletcher  reconunend  as  follows:  "The  seed  is 
short-lived  and  if  the  plant  is  kept  closely  cut  and  prevented 
from  seeding  in  waste  places  for  two  or  three  years  it  will  soon 
disappear  from  cultivated  areas.  Clean  waste  lands  and  seed 
to  permanent  vigorous  grasses.  Ordinary  methods  of  cultiva- 
tion will  suppress  it  in  the  fields." 


Wild  Ijettuce  (Lactvca  canadensis  L.). 

Descriiftion. — Stem  leafy,  glabrous  or  nearly  so,  glaucous ;  lower 
leaves  sinuate,  pinnstifid,  upper  entire;  heads  numerous,  in  a 
rather  long,  open  panicle ;  flowers  yellow. 

DietribuHon. — Nova  Scotia  to  Ontario,  Ohio  and  westward ;  f r©- 
qnently  found  in  Iowa. 

Extermination. — This  perennial  is  not  difficult  to  destroy  by 
cultivation. 
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Fia.   Z33.     Wild  or  Canadian  Lettuce   (Lactuca  canadenaia).     Fields,  roadaldes 

anct  meadowa. 

< Fhotoeraphed  by  Qnade.) 
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h  I31-A.    Wild  or  Canadian  Lettuce  (Lactuca  caiiaaenaley .  Plant  with  milky 
Juice  and  yellow  flowera. 
(J>tiotoKraphed  by  Quade.) 


Fro.  23S-B.    DlBtrlbutlon  ot  Wild  Lettuce. 
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Blue  Lettuce  {Lactuca  pulchdla  (Pwak.)  DC). 

Description. — Pereimial  plant,  deep-rooted,  pale  or  glanooua; 
Btem  simple,  about  1  foot  higli;  leaves  sessile,  oblong  or  linear- 
lanceolate,  glabrous,  entire,  or  lower  leaves  somewhat  pinnatifid; 
racemose  heads  large,  erect;'  pednncles  with  scaly  bracts;  bracts 
of  involucre  imbricated  in  3-4  ranks;  flowers  blue. 

Distribution. — ^tforthem  Michigan  and  Ontario  southward;  re- 
ported  from  several  localities  in  Iowa. 

Exterminatum, — Prevent  from  distributing  seed  hj  continued 
cutting  before  flowering.  If  it  becomes  established  in  a  field,  try 
thorough  summer  fallow  with  deep  cultivation  so  aa  to  check 
growth  of  long  rootstocks. 


Blue  Lettuce   (Lacta. 

-o  pulchelta).     Blue  flowered  lettuce. 

PUnt  wttta 

milky  Juice 

Common    In  western   Iowa, 

(Pli 

tographcd  by  Quade. ) 
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FVt.    Stf'A.      Distribution   of   Blue   L«ltuce. 

Roshlike  Lygodesmia  {Lygodesmia  juncea  (Parah.)  D.  Don.)- 

Description. — A  tufted,  smooth,  frequently  glttacouB  perennial  a 
foot  or  more  "bigh,  coming  from  a  thick  woody  root,  with  copioua 


.  2iS.     LyKodeBmla  or  Skeleton  Weed   (Lt/godetmia  juncea). 
perennial  with  a.  yellowish  milkr  Juice. 
CPhotographea  by  Colbum.) 
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Fia.   235-A.     DlBtrlbulton  ol  Lygodesmla. 

yellowieh  juice ;  lower  leaves  rigid,  linear-lanceolate,  small,  entire, 
the  upper  scalelike;  flowers  purple  in  erect  beads;  achenes  nar- 
row-ribbed, pappus  light  brown.  This  weed  is  sometimes  called 
sheleton  weed. 

Distribution. — This  weed  is  common  from  Missouri  river  to  west- 
ern Montana  and  east  to  St.  Croix  river  in  Wisconsin.  A  some- 
what troublesome  weed  in  northwestern  Iowa ;  easily  recognized  by 
the  yellowish  juioe  and  nishlike  stems. 

Extermination. — This  plant  produces  a  long  root  which  enables 
the  plant  to  spread  rapidly.  It  also  produces  a  large  number  of 
"seeds."  Where  the  weed  is  common,  plough  the  field  after 
harvest  and  disk  the  plants.  It  is  a  good  plan  to  foUow  up  with 
a  hoe,  cutting  off  the  plants. 
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CTPERACEAE,   SEDGE  FAMILY. 

Sedge  (Carex  vwlpitioidea  Mx.). 


Achene  enclosed  by  an  utricle  called  the  perigynium,  hardly  3- 
angled,  somewhat  flattened,  tipped  by  lanceolate  2-toothed  beak, 
the  persistent  base  of  the  flower-atyle;  achene  flask-shaped,  about 


b,  Careio  vultHniMea. 

one-sixteenth  of  an  inch  in  length,  light  brown;  surface  incon- 
Bpicuonsly  nerved;  whitish,  projecting  scar. 

Spike  Kush   {Eleocharis  pdlustris  R.  Br.). 

Acheoes  slightly  flattened,  somewhat  lenticular,  with  2  or  3  ob- 
tuse angles  one-twelfth  to  one-tenth  in.  long,  brown,  smooth,  shin- 
ing, minutely  cross-striated;  seed  with  persistent  tubercle  from  tip; 
tahercle  conical,  triangular,  constricted ;  bristles  pale,  longer  than 


Google 


WEED  FLORA  OF"  IOWA 


ki  4 


• 


4     # 


achene ;  seed  inay  appear  with  or  without  tubercle  and  bristles. 
Seed  occasionally  found  in  seed  of  alsike  and  red  clover  from  wet 
grounds. 

QRAHINBAE.  GRASS  FAMILY. 

Johnson  Grass  {Sorghum  halepense  (L.)   Pers.). 

Sessile  spikelet  broadly  lanceolate,   acute,  4^6  nun.*   long,   be- 

eoming  dark  at  maturity ;  callus  small,  obtuse,  shortly  and  sparsely 

barbate;  first  glume  coriaceous,  slightly  pubescent  on  the  flattened 

back,  5-7  nerved;  second  similar,  equal  to  first,  with  hyaline,  ciliate, 


inflezed  mai^ns;  the  third  glume  shorter,  membranous,  faintly 
2-nerTed,  with  ciliate,  infolded  margins;  fourth  glume  broad,  ob- 
tuse, shorter  than  second,  2-lobed  at  apex,  ciliate,  awned;  awn 
10-16  mm.  long ;  palea  shorter  than  glumes,  without  nerves,  ciliate. 

Smooth  Crab  Grass  {Digitaria  humifusa  Pers.). 
Spikelets  lanceolate  or  elliptical,  one-twelfth  in.  in  length,  acut- 
ish ;  glumes  usually  present,  firHt  gfume  wanting,  sometimes  rudi- 
mentary, 3-nerved;  the  first  and  second,  hairy  on  the  margins; 

*1  mm.  -  0.0S94  inch,  or  nearly  one- twenty  •fifth  Ineli. 
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Fml  239.  Seeds  of  Smooth  CrKb  Qraes  Wigitaria  humiruaa).  A  and  B,  splkO' 
lets ;  A  showing  the  second  slume,  B  showing  the  third  glume.  C,  D  and  E, 
Qoi^tH;  D,  beajlng  &  portion  of  the  second  slume.  E.  the  Inoer  face,  showlns 
the  edges  ol  the  flowering  glume.  F,  a  splhelet  ol  Digitaria  fiHtormii.  low- 
ing the  shorter  second  glume.  G,  the  natural  slie  St  both  'ot  these  apedea. 
(After  Hlllman,  Bull.  Nevada  Agr.  Bitp.  Sta.) 

the  third,  7-nerved ;  the  fourth,  dark  purplish  brown.    Occurrence 
very  frequent  in  alfalfa  clovera  and  commercial  grass  seed. 

Crab  Grass  {Digitaria  sanguinalis  (L.)  Scop.). 
Spibelets  one-seventh  in.  in  length  with  nsoally  pennstent  scale- 
like glumes;  lanceolate,  pedicellate;  second  glume  usually  ciliate 
on  margins,  short;  fourth  glume  silky-villous  along  marginal  nen'es, 
5-nerved,  color  pale.  Frequently  occurs  in  red  and  alsike  clover, 
as  well  as  in  timothy. 


vie.  3IQB  PtcdTe  3100 

Fn.  240.     Common  Crab  Grass   IDIffUaria  aangvinaUt') .     A,  an  enlarged  view 

of  Crab  Oraas.     B,   with  smal]   glume  attached.     C.   A,   aplkelets  showing 

the  second  glume,  floret,  and   edges  of  the  third   glume.     B.   the   o[i[ioBlte 

face,  showing  the  minute  first  'glume  and  third  glume.     D  and  E.  the  two 

(aces  of   the   flotet      F,    seeds,   natural   slie. 

(A   and    B,    Drawings   by   C.    U.    King;    C,    after    Hlllmsn,    Bull.    Nevada    Agr. 

dp.    Sta-) 
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Tickle  or  Hair  Qrass  {Panicum  capQlare  L.). 

Spikelets  Bmall,  ovate  or  acute,  one-fifteenth  to  one-twelfth  in. 
long,  acuminate-pointed,  smooth,  shining;  sterile  glumes  nsoally 
absent,  when  present  not  shining;  first  glume  1-3-nerved,  obtuse  to  ■ 


PIcaraHlA  Fl(Dre  34IA  KcnreMlB 


Fid.  ttl.  A.  Tickle  or  Hair  Qrau  iPanlcum  cavUlare).  At  the  left  »  nptkelet 
opened,  at  tlie  rlsbt  various  views.  A,  B  and  C.  the  outer.  Inner  and  edse 
vtewB,  ropectlvelr.  of  a  floret.  D  and  B  are  views  at  the  epllcelet.  D 
showlDS  the  second  glume  and  the  llrst  In  part,  and  B  the  first  and  third 
and  the  secood  In  part.     P.  a  sroup  showing  the  natural  slse  of  the  pre- 

B.     Sprouting  Crab  Orass.     Various  views  of  spikelets. 

(A,  at  the  left,  drawn  by  C.  U.  King:  A,  at  the  rlgtat,  after  Htllman,  Bull.  HIch. 
AST.  Bxp.  Sta.:  B.  drawn  by  C.  1£.  King.) 


aeute;  second  and  third  glumes  5-7 -nerved,  tips  acute;  flowering 
glume  shining,  smooth,  elliptical,  obtuse,  or  subacute.  Often  found 
in  clovers  and  in  timothy. 

Sprouting  Crab  Grass  {Panicum  proUferum  Lam.). 

Spikelet  lanceolate,  ovate,  aeute,  one-tenth  in.  in  length,  smooth ; 
lower  glume  obtuse,  nerveless  or  1-3-nerved ;  second  and  third  glume 
equal,  acute,  5-7 -nerved ;  flowering  glume  smooth  and  shining ;  pedi- 
cels scabrous.    Rarely  found  in  clover. 

Switch  Grass  {Panicum  virgatiim  L.). 

Spikelets  ovate,  aeumioate,  3-5-nerved ;  flowering  glum?  shorter 
than  the  outer  glumes,  smooth,  shining,  minutely  striated;  with 
outer  glumes  removed,  the  spikelet  resembles  a  small  jassid.  Rarely 
found  in  ..-lovers. 
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Plcnrc  9I2A  Pleura  243B  FlnreMaO 

Fw.  24S.     A.     Switch  Qmw   (i>aiit(>um  vfr^atum).     a,   b,  <l  Y«riou«  vlewa  of 

•pikelet;  d,  "Meds,"  natural  aln. 
B.     A  Blnste  iplkelet. 
O.     UUIet   (PoiUoum  milioumim). 

(A,  after  HllUnan,   BulL  Hlcb.  Agr.  Sxp.   Bta. ;   B  and  C,  drawlngB  br  Climr- 
lotta  M.  King.) 

Millet  (Pamcum  mHiaceum  U). 

Spikelets  acaminate,  one-eighth  to  one-fifth  in.  long,  lower 
glome  acmninate,  S-T-nerrod;  third  glume  sabtending  the  «npty 
palet,  7-13-QerTed;  Covering  glume  indurated,  obtuse,  shining,  min- 
utely cross-striated;  the  hvdled  seeds  ovoid,  yellowish.  Found  in 
clover  and  alfalfa  seed. 

Barnyard  Qraaa  {Eckiviockloa  crusgalU  (h.)  Beauv). 

Spikelets  with  hispid  or  pohescent  nerves;  first  glume  shorter 
thsn  the  third,  awned ;  second  awnless  or  short-awned ;  third  with 
long  rigid  awn;  fiowcring  glume  generally  ovate;  one-tentii  to  one- 
ninth  in.  longitudinally  striate;  palet  smooth.  Not  infrequently 
found  in  clovers. 


A.  Barnyard  Grass  (Echinochloa  cruajrallf).  A,  a  floret,  back  view 
B  glume.  B,  front  view  ot  floret,  showing  the  pftlea,  C,  edge  view  ot 
ame.  D,  the  splkelet,  showing  the  small  flml  glume,  the  awned  third 
s,  and  the  tip  of  the  second.     E,  a  group  showing  the  natural  sUe  of 
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Pio.  243.    B.     Sandbur  (Cencftru*  tnbvloidei').  a,,  bur  enlarged:  b,  spine;  c  and 

d.  splkelet ;  e,  seed. 
(After  HUIman ;  A  Bull.  Nevada  A«r.  Bip.  Sta.,  B,  Bun.  Mlchlsan  Agr.  Bxp. 
Sta.) 

Sandbur  {Cenchrus  tribvloides  L.). 

Burs  with  ebarp,  straight,  pnbesceDt  prickles;  each  bur  with 
6-20  globose  spifcelets. 

Green  Foxtail  {Setaria  viridis  (L.)  Beauv.), 

"Seeds"  about  one-twelfth  in.  in  length,  biconvex,  color  light 
green,  or  greenish ;  with  flowering  glume  rounded,  slightly  granu- 


# 


^ 
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Fia.  2<4.  A.  Green  Foxtail  (Setaria  vMMt).  A  and  B,  vlenfB  of  the  floret; 
A,  tbe  back  ol  the  glume :  B,  showing  the  palea.  Its  ehlning  edges  partlallr 
covered  by  the  edges  of  the  glume.  C,  a  floret  covered  by  the  empty 
glumes  (a  splkelet).  the  flgure  showing  the  flrat  and  third  glumea  D,  a 
groui)  showing  the  natural  size. 

B.  Slightly  enlarged  splkelet. 

C.  Whorled  Millet    (SsfaiSa  vertlcillatai . 

(A.  after  Hlllman,  Bull.  Nevada  Agr.  Kxp.  Sta. :  B  and  C,  drawings  by  Char- 
lotte M.   King.) 
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lar,  striate  leBgthwise  and  with  eross-ridges;  palea  ebining;  com- 
monly brownish  or  greenish.    In  alfalfa,  clovers  and  grass  seed. 

Whorled  Millet  {Setaria  verticillata  (L.)  Beauv.). 
Spikelets  elliptical-ovate,  one-twelfth  in.  long;  first  glmne  tri- 
angular-ovate, acute  or  obtuse,  3-nerved  j  second  glume  ovate,  ob- 
tuse, 5-7 -nerved ;  third  glume,  5-7 -nerved,  bears  short  palet  in  its 
aril ;  flowering  glume  about  one-fifteenth  in.  in  length,  striate,  near- 
ly smooth;  bristles  about  the  flower,  1  or  2,  retrorsely  scabrous, 
one-twelfth  to  one-third  in.  long.    Found  in  clover  seed. 

Yellow  Foxtail  {Setaria  glauca  (L.)  Beauv.). 

"Seeds"  about  one-eighth  in.  in  length,  very  variable;  color, 

yellowish,  brownish,  or  even  pale;  perfect  flower  with  flowering 

glnnu  plano-convex,  partially  covering  edges  of  palet;  back  of 


PICDnaiGA  Figure  Z46B 

Pio,  HE.  Tellow  Foit&n  or  Pigeon  QrooB  (Selorln  ptauco).  A  and  B.  the 
outer  and  Inner  faces,  respectively,  ot  a,  flaret :  B,  Hhowlag  the  paJea.  C 
and  D,  the  same  showing  the  empty  glumes  of  the  aplkelet ;  C,  showing  the 
second  glume,  and  the  flrat  and  third  In  part ;  D,  showing  the  flTst  and 
third  glumes  and  the  second  slight!]'.  E  and  F,  the  grain ;  E,  the  convex, 
embryo-beBiing  face;   F,  the  plane  face.   Q,  a  group  showing  the  natural 

B.    Slightly  enlarged  splkelet. 

(A, after  HlUman.  Nevada  Agr.  Exp.   Sta.   Bull.;  B,   drawing  by  Charlotte  H. 
King,) 

flowering  glume  with  prominent  transverse  branching  ridges ;  flow- 
ering glu.ae  minutely  granalar.    In  alfalfa,  clovers  and  grass  seed. 

Mexican  Dropseed  {Muhlenbergia  mexicana  (h.)   Trin.). 

Spikelet  about  one-twelfth  in.  long,  on  very  short  pedicel;  empty 

glumes  nearly  equal,   acuminate;   flowering  glume  lanceolate,   3- 

nerved,  scabrous  on  keel,  pilose  near  base;  sterile  and  fiowering 
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glumes  marked  by  d'arh,  longitudinal  lines;  seed  brown,  about  one- 
twelfth  in.  in  length,  marked  at  embryo  by  darker  elliptical  area. 
Occnrs  in  alfalfa  and  the  clovers. 

Marsh  Muhlenberg  {Muhlenbergia  racemosa  (Mx.)  B.  S.  P.). 

Spikelets  one-sixth  to  one-quarter  in.  long;  lower  glume  acumi- 
nate-pointed; flowering  glume  acute,  densely  bearded  at  base,  min- 
utely pubescent  and  marked  by  black  lines;  seed  slender,  cylindri- 


Fra,  24<.  Dropaeeil  ijrasaea.  A.  Seed  of  Mailcaa  Dropaeed  Onuw  (JIvAImi- 
bergia  meficono).  B.  Splkslet  of  Marsh  MublenbeTg;  (Jf.  rac«mo*a).  C 
Nimble  WUl  IM.  takrebtrii. 

(DninlnKB  by  Charlotte  M.  KlnfC) 

cal,  brown,  with  black  area  at  one  end.    Found  in  timothy  and 
clover  seed. 


Nimble  Will  (Muhlenbergia  sckreberi  J.  F.  Gmel.). 

Spikelet  one-twelfth  in.  in  length,  as  long  as  or  longer  than  pedi- 
cel; empty  glume  minute;  lower  sometimes  absent;  flowering  glume 
lanceolate,  slender,  awned,  scabrous  on  nerves.     Found  in  clover 


Timothy  {Phleum  pratense  h.). 

Flowering  glume  or  larger  scale  marked  by  several  veins,  truncate 
at  top,  shorter  scale  or  palet  also  prominent;  seed  usually  with 
flowering  glume;  one-sixteenth  to  one-twelfth  in.  long;  color  light 


.vGoogIc 


THE  GENERAL  CHARACTERS  OF  SEBDS 


Kg.  anA  Vigatt  U1B 

Pro.  247.     A.    Timothy  (Phlewn  pmltnte).    Hulted  and  unhulled  softd.    B.    lUd 

Top   (Aproalfa  alba). 

(A,  drawlne  by  Charlotte  H.  Kins:  B,  after  Hlllman,  U.  S  Dept.  Asr.) 

gray;  seeds  somewhat  transparent  with  darker  elongated  area  at 
lower  end,  marking  the  location  of  the  emhryo. 


Red  Top  {Agrostia  alba  L.). 

Spikelet  one-twelfth  to  one-eighth  in.  long,  empty  glomes 
lanceolate,  acute ;  the  first  scahrous  on  the  keel ;  the  aecond  a  little 
shorter,  and  smooth  or  scabrous  near  the  apex ;  flowering  glume  a. 
little  shorter  than  the  empty  ones,  obtuse  or  truncate;  palet  one- 
half  to  three-quarters  as  long  as  glume ;  rachilla  frequently  present 
in  seed,  roughened ;  fruit  bro^vnish,  ovate. 


"Wild  Oats  {Avena  fatua  L.). 

Fruit  spindle  shape,  and  of  a  light  yellow  color  on  the  tip,  bal- 
ance darker  yellow  to  blackish  brown;  bears  one  long  geniculate 
awn  with  lower  end  twisted ;  basal  sear  oval,  sloping,  with  a  bunch 
of  soft  hairs  just  above ;  size  15  mm. 
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Crowfoot  or  Goose  Grass  {Eleudne  indica  Gaertn.)- 

Spikelets  closely  imbricated,  1^-2  lines  (3%-5  mm.)  long,  3-6- 
flowered ;  glumes  obtuse,  the  first  small,  1-nerved,  the  second  larger, 
with  flowering  glumes  3-5-nerved;  seeds  rugose,  enclosed  within  a 
thin,  loose  pericarp. 


FlsureI4BB  Fl«are24«; 

Fio,  249.     A.     Crowfoot  or  Goobb  Grass   (Elotwlns  (ndica).     a.  florets;  b,  c 

splkelet:  b.  rrult. 
A.   Seed!  enlarsed.      B.      &< 
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Candy  Grass  {Eragrostts  megastachya  (Koeler)  Link.), 
Spikelets  ovate  to  linear,  many-flowered,  one-aizth  to  two-thirds 
ill.  long;  empty  glumes  nearly  eqnal,  ovate-lanceolate,  one-twelfth 
in.  long,  prominently  nerved,  scabrous  on  keel;  palet  ciliate  on 
keel ;  seed  small,  ovoid  to  elliptical,  one-thirty-Becond  in.  in  length, 
color  brown.    Found  in  commercial  grass  seed  and  alsike  clover. 

Southern  Spear  Grass  (Eragrostis  pilosa  (L.)  Beauv.), 

Spikelet  narrow,  lanceolate,  3-15-flowered,  equaling  or  exceeding 
the  capillary  pedicels,  one-aixth  to  five-twelfths  in.  long;  empty 
glume  ovate,  acute,  scabrous  on  keel ;  flowering  glume  broadly  ovate, 
obtuse,  3-nerved,  scabrous  on  keel,  one-seventh  in.  in  length ;  palet 
ciliate  on  keel ;  seeds  small,  elliptical  or  ovoid ;  one-twenty-eighth  in. 
in  length.    Pound  in  commercial  grass  seed. 

Orchard  Grass  {Dactylis  glomerata  h.). 

Spikelets  compressed,  3-5-flowered,  in  crowded,  1-^ded  clusters ; 
flowering  glumes  lanceolate,  acute  or  awn-pointed,  one-sixth  to  one- 
quarter  in.  in  length,  ciliate  on  keel,  and  otherwise  minutely  pu- 


bescent :  callus  at  base ;  palet  serrate  on  mai^n  near  upper  end  and 
minutely  pubescent. 
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Wire  Grass  {Poa  compressa  L.). 

Spihelets  lanceolate,  5-9-flowered,  one-sixth  to  one-quarter  in.  in 

length,  flowering  glumes  about  one-seventh  in.  in  length,  obscurely 

5-nerved ;  marginal  teeth  of  palet  continue  to  extreme  apex.    Found 

with  seed  of  Kentucky  blue  grass  and  other  commercial  grass  seed. 


Figure  391A  FlBQre  %1B 

Fio.    2Bi.    A.     Wire   Orasa    (Poa   compreaaa).     a,   b,    two    views   o(   seed:   c, 
natural  elie :  d,  upper  portion  of  palet  showing  marginal  spines.     B.    Ken- 
tucky Blue  Grass   (Poa  pratenait).     a,   b,   two  views  of  seed:   c.   natural 
Blze ;  d,  upper  part  of  palet  Bhowlng  marginal  spines. 
(Hlllman,  Bull.   Mich.  Agr.  Exp.   Sta.) 

Kentucky  Blue  Grass  (Poa  pratensts  L.). 
Spikelet  3-5-flowered,  one-sixth  in.  long,  od  short  scabrous  pedi- 
cels; empty  glumes  slightly  unequal,  lower  nearly  lanceolate,  1- 
nerved,  upper  glume  broader,  3-nerved ;  flowering  glume  ovate, 
scarious  towards  the  apex,  base  cobwebby,  rachilla  slender;  palet 
with  marginal  teeth  disappearing  short  of  the  apex.  Found  oc- 
casionally in  fescue  grass  seed  and  the  commercial  grass  seed. 

Meadow  Fescue  (Festuca  elatior  L.), 

Spikelet  lanceolate,  5-10-flowered ;  empty  glume  lanceolate,  acute, 

one-quarter  in.  long,  smooth,  faintly  striate ;  indistinctly  5-nerved ; 

rachilla  slender.    Occasionally  found  in  brome  grass  and  rye  grass 

seeds. 
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Soft  Chess  {Br&mus  hordeaceus  h.). 

Flowering  spikelet  7-9  mm.  in  length,  obtuse  and  awned;  awns 
6-8  mm.  in  length;  roughened;  glume  with  3  nerves  on  each  side; 
glume  bearing  numerous  hairs  upon  the  surface;  caryopeis  5  mm. 
long,  2  mm.  wide,  light  brown,  sear  at  base,  extending  one-third 
length  of  seed. 


/ 


i 
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Fra.  SS3.     A.     Soft  Chess  (Bromus  hordeaceua).     a.  b,  views  ot  enlarged  seed; 

B.     ChesB   (Bromus  secotinua).     a,  b.  c.  d.  views  of  seed,  enlarged;  e,   Datural 

(After  Hlllman.) 

Smooth  Brome  or  Hungariaii  Brome  Grass  {Bromus  incrmis  Leyss. ) . 

Empty  glumes  unequal;  flowering  glumes  a^vnlesg  or  short- 
awned,  with  broad  searious  margin  at  obtuse  or  emarginate  apex; 
veins  of  flowering  glume  conspicuous,  roughened;  veins  of  palet 
roughened;  seed  flattened,  boat-shaped,  one-third  in.  in  length, 
one-twelfth  in.  in  width. 
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Flgore2ft4B  Flgure254A 

Pia.   ZS4.     A.     Smooth  Brome   (Bromiw  inermW).     B.  Awned   Brome    (Sromio 

lectomm). 

(A.  after  Hlllman ;  B,  drawn  by  Ada  Hayden.) 

Awned  Brome  Grass  (Bromvs  iccfomm  h.). 

Spikelet  with  unequal,  acuminate-pointed,  hirsute  empty  glumes, 
aud  rough  or  hirsute  flowering  glumes  8-12  mm.  long;  awn  12-16 
mm.  long. 

Chess  (Bromm  secalimis  L.)- 

Spikelets  tinged,  6-12-flowered,  pendulous  in  fruit,  one-twelfth 
to  two-fifths  in.  long;  empty  glume  oblong-lanceolate;  flowering 
glume  ovate-oblong,  obscurely  7-ner\-ed,  nearly  awnless,  or  short- 
awned  from  the  back  of  apex;  pubescent  along  margins  and  toward 
the  apex ;  palet  obtuse,  strongly  nerved ;  toothed  or  fringed  with 
distant  bristles;  seed  brownish.  Found  in  oats  and  other  Bmall 
grain. 

Perennial  Rye  Grass  (LoUum  perenne  L.). 

Spikelets  about  one-half  in.  in  length,  5-12 -flow ered ;  empty 
glume  much  shorter  than  the  spikelet;  flowering  glume  obscurely 
ucrved,  obtuse,  cuspidate,  or  very  short  ami-pointed,  bearing  callus 
at  base;  palet  granulate;  serrulate  on  margin. 
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Fca.  tiS.     A.     Perennlai  Rye  Grass   (LoUum  pertnrte).     B.     Iti 
(Lotlum  llallcutn). 
(A.  after  Hlllman  i  B,   drawn   by   C.   M.   King.) 


Italian  Kye  Grass  (Lolium  italtcum  A.). 

Spikelets  two-fifths  to  three-fifths  in.  long,  6-15-flowered ;  flower- 
ing gliime  scabrous  near  the  summit,  awned;  awn  slender,  about 
length  of  glume ;  margin  of  palet  serrate. 


Quack  Grass  (Agropyron  repens  (L.)  Beauv.). 

Spikelets  4-8-flowered;  empty  glumes  5-7 -nerved,  obtuse  or 
notched,  acute  or  acuminate;  flowering  glume  awned  near  apex; 
two-fifths  in.  in  length;  5-7-nerved  above  the  middle,  finely  rough- 
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Wlgan  3SeD 

Fio.    ZSe.      D.      Western   Wheat  Grass    lAsirop)/ron   tmlthHi  ;   ft,    Imrse   aplkelot ; 

I>  and  d,  small  splkelet ;  c.  edse  view  ol  aplkelet;  e,  empty  glumes;  f,  empty 

glume  attached  to  ftjcls  ol  splkelet. 
(After' HlUman.        A.  CIr,  U.   S.  Dept.  Agr. :   B.   Bull.   Mich.   Art.  Bsp.   Sta. :   a 
Clr.  U.  S.  DepL  Agr. ;  D,  CIr.  U.  8.  Dept  Agr.) 

ened,  granular-Berrate  on  margins,  finely  pubescent  at  apez; 
rachilla.  prominent,  hairy,  minutely  roughened.  Occasionally  oc- 
curs in  clovers. 

Western  Wheat  Grass  {Agropyron  smithti  Rydb.}. 

Fruit  similar  in  shape  and  size  to  A.  repens,  but  the  broadest 
portion  nearer  the  tip,  giving  it  more  of  the  characteristic  outline 
of  brome  grass;  tip  generally  awned,  surface  finely  pubescent; 
toothing  on  edge  of  palea  seems  finer  than  in  A.  repens. 

Poison  Darnel  {Lolium  temulenlum) . 

Flowering  glume  about  three-tenths  in.  long,  awned  or  awnless, 
smooth,  obscurely  nerved ;  margins  folded  in  over  the  palet ;  tur- 
gid ;  shorter  than  in  Lolium  perenne. 


Wild  Barley  (Hordeum  jubatum  L.). 

Spikes  narrow,  1-3  in.  or  more  long ;  empty  glumes  rigid ;  the  4 
internal  ones  of  each  group  dilated  above  the  base,  those  of  central 
sublanceolate,  all  awn-pointed ;  outer  glumes  of  lateral  spikeleta 
setaceous;  flowering  glume  of  central  splkelet  awned;  florets  of 
lateral  spikelets  awnless. 
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Figure  25TA  Figure  2S7B  Figure  JS70 

FlQ,  267.     A.     Seed  o[  Darnel   (LoHum  temuien(um).     a.  b,  with  awns  enlarged, 

B.     Wild  Barley   (Horrteum  ^u&otum.)     C.     Little  Barley   {Bordeum  puaiHumt. 

(A,  after  WInton  :  B,  after  Hlllman,   Bull.  Mich.  Agr.  Exp.  Sta;  C,  drawn  by 

C.  M.  King.) 


Little  Barley  {Hordeum  pjisUlum  Nutt.). 

Spikelet  1-3-flowered ;  empty  glumes  rigid,  the  4  iDtemal  ones 
of  each  group  dilated  above  the  base,  those  of  the  central  spikelet 
aublanceolate,  all  awn-pointed ;  outer  glumes  of  the  imperfect  lat- 
eral spikelets  setaceous;  flowering  glume  of  the  central  spikelet 
awned,  awn  equaling  those  of  the  empty  glumes;  florets  of  the 
lateral  spikelets  awnless,  or  nearly  so. 


URTICACEAE,  NETTLE  FAMILY. 

Hemp  {Cannabis  sativf^  L,). 

Acheiie  ovoid,  brown  with  more  or  less  light  markings,  4  mm. 
in  diameter:  surface  smooth. 
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PiQ.  3E8.    A.     Hemp  (Cannabis  saliva).     I.  Seed  In  envelope.     It.  Seed  wllluiui 

tnvelope.     III.  Cross  section  ot  seed.      F.  pericarp ;   S.  testa :   E.  endosperm. 

B.     Nettle   iVrtica  ffracilia).     a,  aeed  In  envelope;  b.  seed  enlarBed ;  d.  nnlunii 

size. 

(A.  after  Wlnton  ;   B,  after  Hlllman,  Bull.  Mich.  Agr.  Exp,   Stu.) 

Nettle  {Urtica  gracilis  Ait.). 

The  fruit  enclosed  in  membranous  calyx;  seed  pale  straw-color, 
I  mm.  long,  flattened,  ovate,  slightly  pointed  toward  the  ends, 
smooth ;  point  of  attachment  at  broader  end. 

POLYGONACEAE,  BUCKWHEAT  FAMILY. 

Sour  Dock  {Eumex  acctosa  L.). 

Inner  sepals  of  calyx  in  fruit,  with  winfrs:  aehene  convex  be- 
tween angles;  one-twelfth  in.  in  length,  variable,  smooth,  shining; 
dark  reddish  brown.  Probably  occurs  in  European  grown  clover 
seed. 

Sheep  Sorrel  (Bumcx  acclo.fcUa  L.). 

Calyx  usually  persistent,  not  wing-margined  in  fruit,  roughened, 
with  prominent  veins;  closely  fitting  aehene,   elliptical   or  ovate 
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Fia.   !S9.      A.      Sour   Dock    (Rumex  acetosa).     A,   various   achenea.      B,  dlsKram 

of  the  calyx.     C.  HclieneB  and  calyx,  natural  slie. 
H.      Sheep    Sorrel    (Rvmex    oceloseilo).      A,    seeds    bearing    the    calyx    segmeMa. 
B,  one  havliiB  the  BegmenlB  partially  broken  away.    C.  achenea  tram  whlcb 
the  calyx  la  removed.     D.  seeds,  natural  size. 

(After  HlUman,  Bull.  Nev.  Agr.  Bxp.  Sta.) 

w  ith  blunt  angles,  one- twenty- fourth  to  one-twentieth  in.  in  length ; 
color  of  fruit  grayish  to  brownish.  Common  in  red,  white  and 
alstke  clover. 

Curled  Dock  {Eumex  crispus  L.). 

Perianth  frequently  persistent,  consisting  of  thin  veined  lobes 

of  the  calyx,  winged  in  fruit;  wings  cordate  or  notched  at  base; 


^ 


A 


0   ^ 


»; 


*«* 


r  HJllman,  Bull.  Nev.  Agr.  Exr 
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DiargiDS  entire,  each  with  tubercle  on  the  back;  color  brown; 
aeheiie  triangular,  elliptical,  with  pointed  apex ;  one-twelfth  to  one- 
eighth  in.  in  length;  color  brown;  surface  smooth,  shining;  mar- 
gins minutely  roughened. 

Tall  Dock  {Rumex  altissimus  Wood). 

Usually  but  one  wing  of  fruiting  calyx  bearing  tubercle ;  pedicel 
as  long  as  wings;  perianth  segments  veined;  margins  nearly  en- 
tire ;  aehene  triangular,  widened  at  the  base ;  one-sixteenth  to  one- 
twelfth  in.  in  length;  sear  prominent. 


^ 


Fia.  S61.     A  and  B.  Tall  Dock   {Rumex  atlUalmut).     C  and  D,   Broad-leaved 

Dock   (Rumex  oMuMfoUaa) .     C,  tubercle  and   calyx. 
<A,  drawD  bir  I>.  R  Collins  i  B  and  C,  drawn  by  Ada  Hayden  i  D.  after  Hill- 
man,  Bull.  Nev.  Agr,  Bip.  Sta.> 

Broad-leaved  Dock  (Rumex  ohtusifolius  L,), 

Wings  of  the  fruit  small,  only  l-tubercled;  mai^ins  of  wings 

deeply   toothed,    backs    rugose;    fruit    three-sixteenths   in.  long; 

achenes  convex  between  angles,  one-twelfth  to  one-eighth  in,  in 
length ;  conspicuous  scar  at  base. 
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"Water  Smartweed  {Polygonum  acre  HBK.), 

Achenes  oblong,  thick,  generally  S-angled,  somewhat  lenticular, 
one-tenth  to  one-eighth  in.  in  length,  smooth,  finely  reticulated; 
color  dull ;  base  of  perianth  adhering. 

Dooryard  Knotweed   {Polygonum  wviculare  L.)- 

Achenes  S-angled,  ovoid,  acute,  sides  deeply  concave,  one-eighth  to 
one-seventh  in.  in  length;  color  light  to  dark  and  reddish  brown; 
surface  finely  granulated  and  striated  lengthwise. 


/:i 


Figure 'J62C 


FIfureigzD 


Fia,    262.      A.      Water   Smartw»i]    IPoiygonum    oors). 
Dooryard  Knolive^d   (Potvgonvm  ai-irularrt .     A,  group  of  seedB   (aclienes> 
Bhowlng  the  usual   torms;   that  at  the  right   Is  one  of  the   Btnooth,   light 
colored  Bpectmena :  B,  a  group  sliowltig  the  natural  alie;  C,  a  croaa  section 
showing  the  relative  positions  ot  embryo  and  cnOosperm. 
ana  D.      Prince's   Feather    (.Poltigonvm  ortenfale). 
I  and  D,  drawn  by  C.  M.  King;  C,  drawn  by  Ada  Hayden :  B,  after  HUIman.> 


Prince's  Feather  {Polygonum  orieniale  L.). 

Achenes  usually  orbieiilar,  flattened,  with  prominent  remnant  of 
style,  one-ninth  in.  in  length,  finely  reticulated ;  color  dull  brown- 
ish to  black ;  base  with  large  scar ;  remnant  of  colored  calyx  at 
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Black  Bindweed   {Polygonum  convolvulus  h.). 
Achenes    lai^e,    prominently    3-angled,    ovoid-pyramidal,    one- 
eighth  to  one-sixteenth  in.  in  length-,  surface  dull,  with  minute 
striae;  color  blackish;   perianth   usually   removed,   when   present 
straw-colored. 


FlEuie  ^63A  F1(urG263B 

Fia.    283.      A.     Block  Bindweed    CPolpffonvm  canvolvuluai.     A  and  B,  vlewa  o( 
two  seeds,  the  latter  bearing  a  portion  of  the  perianth  about  the  base.     C. 
a  view  ot  an  entire   perianth  covering  a   geed.     D,   a   group   ahonlng  the 
natural  size. 
B.     Erect  Knotweed  {Polygonum  «rec(uni). 

(After  Hlllman,   Bull.  Mich.   Agr.   Exp.   Sta.) 

Erect  Knotweed   (Polygonum  efcctum  L.). 
Achenes  3-angled,  ovoid,  less  deeply  concave  between  the  angles 
than  in  preceding   (P.  aviculare)  ;  one-ninth  to  one-tenth  in.  in 
length;  dull,  minutely  reticulated. 


Kio.    284.     A.     Water   Pepper    (Polugonion    ftj/droplper).      Seeds   enlai 

B.      Mild  Water   Pepper    (Polj/ooiiiim    ftj/iJroptjieroWcs). 

(A,  arter  Hlllman;  B,  drawing  by  Ada  Hayden.) 
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Water  Pepper  (Polygonum  hydropiper  L.). 
Achene  lenticular,   triangular;  form  broadly  oblong  or  ovoid, 
slightly  gibbous;  one-tenth  in.  in  length;  dull,  color  light. 

Mild  Water  Pepper  {Polygonum  hydropiperoides  Mx.). 
Achenes  S-angled,  ovoid,  angles  between  flattened,  sidea  rounded, 
one-eighth  to  one-tenth  in.  in  length ;  smooth,  shining. 

Slender  Pink  Sraartweed  (Polygonvan  lapathifoUum  L.), 

Achenes  ovoid-oblong,  lenticular,  edges  slightly  angled  along  the 

center,  with  a  prominent  remnant  of  the  style  at  upper  end,  one- 


t        .^#^ 


Flpira  KSA  tlgare  2668 

Fta.   24G.      A.     Slender  Pink   Smartweed    iPoli/gonum   lapalhifoUami ,     A,  a  side 
view  ol  an  achene  beating  a  part  ol  the  perianth  a 
a  KToup  Bhowlng  the  natural  :' 
of  an  achene. 

B.  Lady's  Thumb  (Polj/gonum  persfcorio).  A,  B  and  C,  side  views  ol  com- 
mon loTTOB  ol  achenes ;  C.  a  three-angled  specimen.  D,  one  covered  by  the 
perianth  (reduced  from  the  size  of  A,  B  and  C).  E,  a  grroup  showInK  the 
natural  size.    F.  a  cross  section  of  an  achene. 

(After  Hlllman,  Bull.  Nev.  Agr.  Exp.  Sta.) 

twelfth  to  one-tenth  in.  long;  color  light  brown  to  dark  brown, 
shining;  base  of  achene  with  remnant  of  perianth  adhering. 

Pennsylvania  Smartweed  {Polygonum  pennsylvanicum  L,). 
Achenes  orbicular,  usually  broader  than  long,  with  edges  as  in 
P.  lapathifoUum,  remnant  of  style  short,  one-seventh  to  one-sixth 
in.  long;  color  blackish,  dull,  base  of  achene    with    perianth    ad- 
hering. 

Lady's  Thumb  {Polygonum  peraicaria  L.). 

Achenes  broadly  ovate,  lenticular,  often  somewhat  3-ang)ed  at 
base,  one-eleventh  in.  in  length;  surface  smooth,  shining;  color 
dark;  remnant  of  perianth  present  at  base. 
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Fio.  Itt.  PennHylvanlB  Smartweed  iPolygonum  pcnn«iilvan(ci«n).  A,  a  alia 
view  of  a  seed  (achene).  B,  one  surrounded  by  the  calyx;  Che  opposite  side 
has  two  seKmenta  between  those  on  the  edges.  C,  a  cross  section  of  a 
seed.    D,  eeeds,  nti.tiira.1  site. 

(After  Hlllman,  Bull.  Nev.  Agr.  Exp.  Sta.) 

Bushy  Snotweed  {Polygonum  ramosissimum  Mx.). 
AcheueB  sharply  3-angled,  sides  less  deeply  concave  than  in 
P.  aviculare,  one-eighth  in.  in  length ;  color  blackish,  dull ;  calyx 
greenish,  light  straw-colored  in  dried  specimens. 


(A    and    B.   drawings   by   Charlotte   H.    King;    C,    drawings   by    L.    B,    Collins-) 

CHENOPODIACEAE,  GOOSEFOOT  FAMILY. 

Cycloloma  iCycloloma  airiplicifoUiim  (Spreng.)   Coult.). 

Fruit  encloseii  by  the  calyx,  lower  surface  prominently  rayed, 

upper  surface  depressed,  wing-margined,  one-tenth  to  one-eighth  in, 

in  diameter;  seed  nearly  spherical,  somewhat  flattened,  one-twelfth 

in.  in  diameter,  blackish ;  soar  whitish ;  embryo  slender,  forming  a 

ring  about  the  endosperm. 


Cycloloma    (Cycloloma  atrlpUdfoUum) .     a.   b,   see 

a,  enlarged  views:  e,  seeds,  natural  size;  t.  cross 

(After  Hlllman,  Bull.  Mich.  Agr.  Exp.  Sto.) 
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Lamb's  Quarters  {Chenopodium  ailum  L.). 

Seeds  one-twentieth  .in.  in  diameter,  often  surrounded  by  thiu 
glandular  utricle  which  varies  from  grayish  to  straw-color;  seed 
dark  brown,  shining,  firmly  attached  to  pericarp,  edge  rounded, 
lower,  convex  with  a  curved  groove ;  seed  somewhat  irregular  in 
shape;  some  seeds  also  surrounded  by  the  pericarp  and  star-shaped 
calyx.    In  seed  of  small  grains,  clover  and  grasses. 


9^m 
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FiQ.  269.     A.     Lamb's  Qiia( 
:  d.  S,  t.  I 


wlih  I 


Fl(uni690 
fChtvopodiiim  a1b»m), 
1.  calyx  attaclied. 


b.  different  views  of 

Maple-leaved  Goosefoot   (Chenopodlum  hybTidum).     a.  seed  In  envelope;  li. 
c,  Beneral  view  of  seed :  d,  cross  section :  e,  natural  slie.' 
C.      Western  Lamb's  Quarters    (Cheitopodinm   iiiurale).      A,   B   and   C,   views  of 

(After  Hlllroan,  A  and  B.  Bull.  Mich.  Agr.  Exp.  Sta. ;  C.  Bull.   Nev.   Exp.   Sts.) 

Maple-leaved  Goosefoot  {Chenopodium  hybridum  L.). 
Seeds  dark  grayish  black,  circular,  2.5-3  mm.  in  diameter,  flat- 
tened double-convex,  with  distinct  margin,  slightly  indented  by  a 
notch;  sear  on  middle  of  one  face;  seed  shining,  black,  when  en- 
velope is  entirely  removed. 

Spinach   {Spiiwcia  oleracea  L.). 
Fruit  broadly  ovate,  one-sixth  in.  in  length,  size  variable;  utricle 
unarmed,  wrinkled,  .sometimes  tuberculate,  strflw-colored ;  achene 
closelj'  enveloped  by  utricle ;  scar  elevated. 
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a),     a.  b.  c,   different  vlewg  of  seed  In 
envelope;   d,   e,   f,   views  of  seeds. 
<A.  drawing  by  Charlotte  M.  King;  B,  after  Hlllman,  Bull.  Mich.  Agr.  Exp.  Sta.) 

Oraeh  {Atriplex  patulavar.  hastata  {h.)  Gray), 

Fruiting  braets  ovate-trianguiar,  entire  toothed,  often  muripate 

<in  the  back,  united  to  netir  the  middle;  seed  jet  black,  shining, 

nearly  circular,  edge  bluntly  rounded,  bearing  a  notch;  a  groove 

leads  from  protuberance  on  the  margin  part  way  to  center  of  fwce. 

Russian  Thistle  (Salsola  kali  var.  ienuifolia  G.  P.  "W.  Mey,). 
Calyx  persistent,  5-parted,  membranaceous,  enclosing  the  flat- 
tened utricle  by  a  broad,  flat,  membranaceous  wing;  seed  conical. 


FUure  T.XB 
Ienuifolia),  a,  seed  In  envelope; 


Upper  end  truncate,  with  a  depression  one-eighteenth  in.  in 
diafneter.  brownish;  seed  without  endosperm,  embryo  coiled  in  ii 
spiral;  cotyledons  slender. 


Dig,l,z.cbyG0Oglc 


434  WEED  FLORA  OF  IOWA 

AMARANTHACEAE,    AMARANTH   FAMILY. 

Spreading  Amaranth  (Amaranthus  ilitotdes  Wats.). 

Seeds  lenticular  or  round  to  broadly  egg-shaped,  one-si:£th  in.  in 
diameter,  both  sides  convex  with  distinct  margiB,  glossy,  black; 


«*®  * 


Flo.  2T2,    Spreading  Amaranth  {Amaranlhua  ilitoidea).    A,  seeds.    B,  a  broken 

specimen.    C,  an  edge  view.    D,  the  natural  size. 

tAtter  HlUman,  Bull.  Nev.  Agr.  Exp.  Sta.) 

seeds  borne  in  ovoid-oblong  utricle,  2-3-beaked  by  the  persistent 
style.    Keported  in  western  alfalfa  seed. 


Tumbleweed  {Amaranthus  graecizans  L.). 

Seeds  lenticular  or  roundish,  one-twenty-fourth  in,  in  diameter, 
glossy  black,  much  like  the  preceding  but  smaller.  In  grasses  and 
lawn  mixtures. 


0        9^ 


niaranthua  graecisana).     A.  seeds.     B,  a  broken  o 
C,   Che  natural   slie. 
(After  Hlllman,"  Bull.  Nev.  Agr.  Eitp.  Sta.) 


Kough  Pigweed  (Amaraiithus  retrofleixis  L.). 

Seeds  from  one-eighteenth  to  one-twentieth  in.  in  length;  oval, 
spherical  or  nearly  spherical,  both  sides  convex  with  a  continuous 
ring  on  the  margin ;  scar  small ;  smooth,  black,  shining ;  seeds  much 
like  A.  blitoides  but  somewhat  smaller.  In  seeds  of  red  clover, 
alsike,  and  timothy. 
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Fro,  274.      Rough  Pigweed    (Amaranthtia  retroflexaa} .     A.  seeds;  B,  one  having 
Ihe  aeed-coa.t  broken ;  C,  the  natural  size. 
(Alter  Hlllman.  Bull.  Nev.  Agr.  Exp.  Sta.) 

Water  Hemp  {Acnida  tuberculata  Moq.). 

Seeds  erect,  lens-shaped,  one-fifteenth  in.  in  diameter,  amcHitli, 

bhiniug,  black,  2-5  remnants  of  stigmas,  sometimes  with  the  at- 
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Fia.  275.     Water  Hemp  (Acnida  tuberculata),     a,  b,  c.  different  vlewB  of  seed; 

d,  cross  section :  e.  In  seed  envelope :  (.  natural  size. 

(After  Hillman.  Bull,  Mich.  Agr.  Bip.  Sta.) 

tached  calys  and  mucronate  bracts;  utricle  longer  than  bracts; 
cireumscissile,  not  angled.     In  seed  of  clover  and  alsike. 

CARYOPHTLLACEAE,   PINK   FAMILY. 

Chickweed  (SteUaria  media  (h.)  Cyrill.). 

Kidney-shaped,    broadly    egg-shaped,    to    wedge-shaped,    one- 
twentieth  in.  in  length,  finely  and  closely  tubereled ;  color  grayish 


I  •• 


Fra.  27«.  Chickweed  (SleJiaHa  medio).  A,  seeds,  side  view.  B,  one  sliown 
In  edge  view.  C,  a  sectional  view  showing  the  embryo  and  endosperm. 
D,   group   showing  the   natural   sUe. 

(After  Hillman,  Bull.  Nev.  Agr.  Exp.  Sta.) 

to  light  brown ;  scar  marked  by  a  longitudinal  groove  at  basal  end. 
Occasionally  found  in  clover. 
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Com  Cockle  (Agrostemma  giOuigo  L,). 

Seeds  large,  angular,  broadly  wedge-shaped,  one-eighth  in.  in 
length;  tubercles  prominent,  lines  of  tubercles  beginning  at  basal 
end  of  seed;  color  brown  to  black;  size  of  seed  variable;  according 


* 


Fio.   2T7.     Com   Cockle    lAsrroitemma  githago),   a.   seed   enlarged;   b,   seed   In 

cross  section ;  c,  natural  size. 

(After  Hlllman,  Bull.  Nev.  Agr.  Exp.  Sta.) 

to  Dewey  the  larger  ones  hard  to  screen  out.  Most  commonly  found 
in  wheat;  seed  has  poisonous  properties.  "Pest  in  grain  fields." 
Found  in  wheat  and  in  chicken  feed. 


Bladder  Campion  (Silene  latifolia  (Mill.)  Brit,  &  Rendle). 

Seed  kidney-shaped,  more  nearly  spherical  than  in  Silene  nocti- 
flora,  one-fifteenth  in.  in  length;  shape  of  seed  more  nearly  or- 
bicular than  in  S.  noctiftora.    Pound  in  some  clovers. 


;r    Campion    ISilene    latifolia).      A,    common    Conns    of    Bceas, 
,  edge  view  of  a.  seed,   showing  the  scnr-cavlty.     C,   the  nat- 

(Alter  Hlllman,  Bull.  Nev.  Agr.  Exp.  Sta.) 


Forked  Catchfly  (Silene  dicholoma  Ehrb.). 

General  shape  of  seed  roundish  triangular,  somewhat  flattened, 
about  1.5  mm.  in  breadth;  color  dull  reddish  brown;  5-7  rows  of 
tubercles  on  each  side  in  eiin-ed  rows  following  the  rounding  out- 
line of  the  shape  of  the  seed ;  scar  on  the  straight  side  of  seed. 
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Fro.    279. 


FlEure  Z79B 
Forked  Catohfly   (SHene  dichotoma). 


seed  enlarged ; 


B.  NlKht-flowerlng  Catchfly  (8ilene  nocHflorut.  A,  aide  view  of  a  seed;  B, 
edge  view  of  Ihe  same,  ebonlng  the  scar-oavlty.  C,  a  longitudinal  Bectlon 
of  a  seed,  showing  the  embryo  curved  about  the  endosperm.  D,  the  nat- 
ural size  of  the  seeds. 

(After  HlUman:  A.  Bull,  Mich.  Agr.  Exp.  Sta.,  B.   Bull.  Nev.  Agr.   &xp.  Sta.) 

Night-flowering  Catchfly  {Silene  noctiflora  L.). 

Seeds  kidney-abaped,  thick,  with  rounded  edges,  one-fifteenth  to 
one-tenth  in.  in  length ;  surface  roughened  by  peculiar  tubercles;  on 
shorter  side  a  black  elevated  scar;  immature  seeds  red.  Found  in 
clover  and  grass  seed. 


Evening  Catchflj'   fSilene  uesj-ertina). 
tchfiy  (ij/chnls  alba), 

(Drawings  by  L..  R.  Collins  and  Ada  Hayden. 


Evening  Catchfly  (Silene  vespertina  Sibth,). 

Seed  smaller  than  that  of  S.  noctiflora,  which  resembles  it,  one- 
fifteenth  of  an  in.  in  length;  ash-colored.  Found  in  alfalfa  and 
clover  seed. 
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Cowherb  {Saponaria  vaccaria  Xj.) . 

Seed  nearly  spherical,  one-twelfth  in.  in  length,  minutely  tu- 
bereled;  color  black;  immature  seeds  reddish;  sear  whitish,  in  de- 
pression.   Occurs  in  wheat  and  in  red  elover. 


Flo.  SSI.  Cowherb  (Saponaria  vaccaHat.  A,  dlt(er«nt  views  of  the  seeds: 
the  one  at  the  left  and  the  lower  one  show  the  scar;  the  light  spots  show 
the  minute  surface-projections.  B  and  C.  parts  of  a  broken  seed,  B  re- 
taining a  part  of  the  embryo.  D,  a  sectional  view  of  a  seed.  E,  seeds,  nat- 
ural «l>e. 

(After  HlUman,  Bull.  Nev.  Agr.  Exp.  Sta.) 

PORTULACACEAE,  PURSLANE  FAMILY. 

Purslane  (.Portulaca  oleracea  L.). 

Seeds  broadly  ovate,  inclined  to  Mdney-shaped,  flattened,  one- 
thirtieth  in.  in  length,  roughened  by  minute  tubercles  in  concentric 
rows;  small  scar  at  smaller  end,  whitish. 


Flo.  2B2.  Purslane  (Portulaca  oleracea).  A.  a  side  view  ot  a  seed,  enlarged, 
showing  the  whitish  scar;  B,  a  group,  natural  slie;  C,  section  of  a  seed, 
taken  parallel  with  the  facea 

(After  HllUnan,  Bull.  Nev.  Agr.  Exp.  Sta.) 

RANUNCULACBAE,  CROWFOOT  FAMILY. 

Meadow  Hue  (ThaHctrum  datycarpum  Fisch.  and  Lall.). 

Fruit  an  achene,  ovoid,  one-fifth  in.  in  length,  with  remnant  of 
curved  style,  prominently  ribbed,  with  from  6-8  wings,  short- 
stalked,  glabrous  or  pubescent ;  seed  elongated,  ovoid,  one-tenth  in. 
long,  brownish,  smooth,  with  prominent  veins  near  base  of  seed. 
Oecflsionally  found  in  clover  seed. 
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Flcare  28SA  Figure  2gSB 

FiO.   283.      A.      Meadow   Rue    (TAallcCrunv  daaycarpum). 
B.      Long-trulted  Anemone    (Anemone  cf/Hndrton). 

(A,  drawing  by  L.   R.   ColUna,  B,  by  Ada  Harden.) 

Long-fruited  ADenione  {Anemone  cylindrica  Gray). 

Achenes  one-quarter  in.  in  length  and  one-fifth  in.  in  width,  flat, 
compressed,  l-aeeded,  nearly  orbicular,  greenish,  covered  by  dense 
pilose  mass  of  whitish  hairs. 

Prairie  Larkspur  (Delphinum  Penardi  Huth.). 

Seeds  somewhat  fattened,  upper  end  wider,  nearly  square,  4- 
angled  or  triangular,  one-sixteenth  to  one-twelfth  in.  long,  surface 
scabrous,  becoming  rougher  on  angles;  color  grayish. 


JP 


Fia.    2S4.      A.      Prairie   Larkspur    ( Delpfiinf um   PenariH). 
B,   and  C.      Pleld   Ijirkspur    (Delphinium   conaolida), 

(A,  drawing  by  Ada  Haydtn ;  B,  drawn  by  L.  R.  Collins;  C,  drawn  by  C.  M. 
King.) 

Field  Larkspur  (Delphinium  consoUda  L.). 

Seed  angular,  somewhat  convex  on  back,  one-twelfth   in.  long 

and  equally  wide,  surface  scabrous  or  scaly,  with  whitish  margins; 

color  blackish,  brownish  or  grayish;  seed  with  sharp  bitter  taste. 

Reported  as  of  frequent  occurrence  in  Russian  clover  seedj 

Google 


WEED  FLORA  OF  IOWA 


Small-flowered  Crowfoot  (EaKuncuhts  aborlivvs  L.). 
Aeheiie  flattened -circular,  with  2  eonvos  faces,  orange-brown  in 
color,  smooth  and  shining,  very  slightly  impressed  with  wrinkles; 
remnant  of  style  present  as  a  short  cnrved  point  on  margin. 


.? 
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Fio,    !Po.      A.      Small -flowered   Crowtool    {Jfoiiunculus   abortivua).     a,    achenas 

enlarBea;  b,  end  view;  o,  achenes  natural  slie. 
B.      Tall   Buttercup    (Aanuncultta  acrit).     a,   li.  dlRerent  vlewa  of  seed;   c.  crOBa 

section :  d,  natural  slie. 

(Arter  Hlllman.  Bull.  Mich.  Agr.  Exp,  Sta.) 

Tall  Buttercup  (Eanunculits  acris). 

Carpel  1-ovuIed ;  achene  flattened,  tipped  by  remnant  of  curved 

style,  one-tenth  to  one-eighth  in.  long;  color  greenish  to  brownish; 

surface   apparently   smooth,   minutely  pitted ;   sear  minute,   in  a 

whitish  depression  at  base  of  achene. 

PAPAVERACEAE,  POPPY  FAMILY. 

Poppy  {Papaver  somniferum  L.). 
Seed  about  1  mm.  in  length,  kidney-shaped,  one  end  being  slightly  ■ 
larger  than  the  other ;  hitura  and  chalaza  in  a  notch,  connected  by 
ft  short  raphe;  surface  covered  with  fine,  beautiful  reticulations; 
embrj'o  straight;  considerable  endosperm. 
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Prickly  Poppy  (Argemone  intermedia  Sweet}. 

Pod  ellipsoid,  priekly;  seeds  spherical,  crested,  about  2  mm.  in 
diameter;  dark  brown,  surface  reticulate  and  deeply  pitted. 

CRUCIFERAE,  MUSTARD  FAMILY. 

Pennycress  (TMaspi  arvense  h.). 

Seed  oblong,  flattened,  one-twelfth  to  one-tenth  in.  long;  sur- 
face marked  by  curved  ridgea,  simple  or  occasionally  forked,  whieli 
curve  from  base  to  apei  in  regular  rows;  color  brownish  to  dark 
reddish  brown ;  funicle  sharp  pointed.  Found  largely  in  wheat, 
barley  and  oats.     "A  pest  of  grain  (wheat)  lields  of  Manitoba." 


Fitnie  287  B 
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Fio.  28T.    A.    Pennycress  (Thlaapi  arvenae).    A,  side  view  of  a  seed;    B.  seeds, 

natural   size ;   C.   the  embryo. 

B.     Cress   (Lepldium  aativnm). 

(After  Hillman,  Bull.  Mich.  Art.  Eip.  Sta.) 

Cress  {Lepidium  sativum  L.). 

Seed  oval,  one  edge  nearly  straight,  the  other  convex,  one-tenth 
in.  in  length,  apparently  slightly  mai^inate  at  basal  end,  basal 
portion  bearing  scar,  also  with  white  projecting  tip,  and  end  of 
funicle  prominent,  smooth,  brownish. 

Small  Peppei^rass  (Lepidium  apetabim  Willd.). 

Seeds  oblong,  flattened,  margin  colorless,  prominent  ridire  on 
one  side,  one-sixteenth  to  one- twelfth  in.  long,  minutely  rough- 
ened; cotyledons  incumbent;  seed  coat  becomes  mucilaginous  when 
wet;  funicle  prominent.  Generally  found  in  small  grains  and 
commercial  grass  seed. 
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Figure  288A  Figure  2mB 

Pia.  SS8.    A.    Small  FepperftrsHB  (Lepidlam  apetalum).    A,  seeds  shown  Id  Bide 

view ;  B,  a  he,lI-sectlon  ot  a  pod :  C,  a  seed  In  cross  section,  showing  the 

three  parts  of  the  embryo,  the  caullcle  being  al  the  right ;  D.  the  embryo, 

the  caullcle  at  the  left ;  E,  group  o(  seeds,  natural  size, 
B.      Lepidium  apetalum,  with  section  of  seed  coat  showing  action  of  mudlBsln- 

OUH  cells  after  moistening. 

(A,  after  Hlllman.  Bull.  Nev.  Asr.  Bxp.  Sta. ;  B,  drawn  by  C.  M.  Kins) 


Large  Feppergrass  (Lepidium  virginicum  h.). 


Seed  elongated  with  prominent  ridge  on  one  side,  one-twelfth  in. 
in  length;  color  light  reddish  brown;  cotyledons  incumbent;  seed 


Fro.  289.  lArge  Peppergrass  (Lepfdium  virgitiicumi.  A,  three  seeds  shown 
In  side  view.  The  upper  two  show  the  narrow,  curved  groove  of  one  face. 
the  lower  one  shows  the  broader,  shallow  depression  of  the  opposite  face. 
The  one  Immediately  at  the  right  ot  A  shows  the  widened  border  and  Its 
Hglil  colored  edge.  B,  entire  pod.  C.  a  seed  showing  the  mucilage  as  It 
appears  while  wet.  D  Is  a  cross  sectional  view  of  a  seed,  showing  the 
tialtened  form  of  the  cotyledons  and  the  edgewise  position  ot  the  caullcle. 
E,  the  embryo  In  side  view.  F,  seeds,  pod,  and  half-pod,  natural  size. 
(After  Hlllman,  Bull.  Nev.  Agr.  Exp.  Sta.) 

coat  becomes  macilaginous  when  wet.     Generally  found  in  small 
grains  and  commercial  grass  seed.    Frequent  in  timothy. 
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Shepherd's  Purse  (CapseUa  bursa-pastoris  (L.)  Medic). 

Seed  small,  flattened,  oblODg,  with  2  longitudinal  grooves;  one- 
twenty-fourth  to  one-twentieth  in.  in  length ;  color  light  brown ;  sear 
whitish,  funicle  prominent.    In  alsike  clover. 


• 
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Fio.  ZBO.  Shepherd's  Purse  iCapaella  buraa-paatoria') ,  A.  needs  showing  var- 
ious totma  and  degrees  of  color.  B.  showlns  the  mucilage  while  wet.  C. 
a  seed  showing  the  apiwarance  o(  the  dried  mucilage.  D,  a  seed  In  croia 
section.     E,  seeds,  natural  size. 

(Alter  Hlllman,  Bull.  Nev.  Agr.  Exp.  &ta.) 

False  Flax  (Camelimi  sativa  (L.)  Crantz). 

Seeds  one-twelfth  in.  in  length,  light  brown,  minutely  pitted; 
paulicle  prominent,  running  lengthwise  with  conspicuous  groove 


Fia,  SBl.    False  Flax  (Cametina  aativat.    A,  various  forms  of  seeds.     B.  a  seed 

shoving  the  mucltage.    C,  a.  seed  In  cross  section.    D.  seeds,  natural  size. 

(After  Hlllman,  Bull.  Mich.  Agr.  Exp.  Sta.) 

between  it  and  the  cotyledons  which  ^re  incumbent.  On  addition 
of  water  the  seeds  become  mucilaginous.  In  seeds  of  clovers  and 
grasses. 
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Radish  (Raphanus  sativus  h.). 

Seed  spherical,  ovate  to  oval,  frequently  angular,  ooe-eighth  to 

one-fifth  in.  in  length,  minutely  pitted,  brownish  with  glaucous  or 

shining  surface;  9car  inconspicuous,  usually  surrounded  by  small 

dark  area ;  radicle  near  scar,  prominent. 


"White  Mustard  {Brassica  alba  Boiss,}. 
Seed  nearly  spherical,  occasionally  somewhat  oblong,  one-twelfth 
to  one-ninth  in.  long,  light  colored,  reticulations  inconspicuous; 
scar  whitish,  projecting;  seed  coats  mucilaginous  when  wet. 


Fjo.   293.     A.     White  Mustard    (Braatica  alba).     B.     Charlock   (Braailca  arven- 

»I»).    a.  tip  of  pod;  b.  seeda  enlarBed,  and  natural  size;  c.  cfom  section. 

(A,  drawings  by  Ada  Hayden  and  L.  B.  Collins;  B,  after  HUlman,  Bull.  Mich. 

Agr.  Exp.  Sta.) 

English  Charlock  {Brassica  arveiisis  (L.)  Ktze.). 
Seed  nearly  spherical,  sometimes  oblong,  one-fourteenth  to  one- 
twelfth  in.  in  diameter,  marked  with  fine  ridges,  reticulated  or 
honeycombed  in  appearance,  liprht  brown  or  grayish,  with  paler 
appearance;  scar  whitish,  an  elevated  point  at  one  end  of  the 
seed ;  enibrj-o  large ;  cotyledons  conduplicate.  Only  a  straall  amount 
of  mucilage  produced  in  presence  of  water. 
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Wild  Turnip  [Brassica  campestria  L.). 
Seeds  generally  nearly  spherical  or  oblong;    the    caulicle    niid 
radicle  usually  conspicuous  alocg  the  middle,  one-twentieth  to  one- 
twelfth  in.  in  diameter,  cultivated  forms  lai^er,  roughened  and 


•    • 


F:o.  294.  Wild  Turnip  IBraaaica  can. 
seeds.  C,  a  seed  in  croas  section  a 
embryo.    E,  seeds,  natural  size. 

(After  Hlltman,  Bull.  Mich.  Agr.  Exp.  Sta.) 

more  finely  ridged  than  in  B.  nigra  and  B.  arvensis;  color  grayish 
or  brownish;  scar  at  one  end.     With  clover  and  grass  seed. 

Rape  {Brassica  napus  L.). 

Seed  nearly  spherical  or  sometimes  oblong,  one-fourteenth  to  one- 
twelfth  in.  in  length,  prominently  reticulated ;  closely  resembles 
B.  arvensis.    Foimd  in  mustard  and  clover  seed. 


FiEure  29SA  Figure  295B 

Fro.   £95.     A,  Rape   (Braaiiaa  napus).     B.  Black  Mustard   <BnHslca  tttfrnt).     A, 
Heed  enlarged,  shawlnB  the  suilace  network  of  dark  lines.     B.  a  group  of 

(A,   drawings  by  Ada  Hayden;  B.  after  Hlllman,  Bull.  Mich.  Agr.  Enp.   Sta.) 

Black  Mustard  (Brassica  nigra  (L.)  Koch.). 
Seed  nearly  spherical,  more  generally  broadly  oblong,  one- twen- 
tieth to  one-fifteenth  in.  in  diameter;  surface  .marked  with  fine 
ridges;   frequently   whitish   scar   at   one   end;   embryo   as   in   B. 
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arvensis;  taste  puDgent.     Generally  foand  in  seed  of  clover  and 
alfalfa. 


Indian  Mustard  (Brassica  juncea). 

Seed  about  the  size  of  wild  mtistard  seed ;  surface  rather  coarsely 
reticulated.    Color  dark  reddish  brown. 


# 
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FiBure  296A  Figure  ZMB 

Fio.  298.  A.  Indian  Mustftrd  IBraatlca  funcfai.  B.  Hare'»-ear  Mustard 
(Conrinoia  oHenlalli).  a,  b,  dllTereat  vlewn  of  seed;  c,  cross  section:  d. 
natural  slie. 

(After  Hlllman.  Bull.  Hich.  Agr.  Exp.  Sto.) 


Ilare'a-ear  Mustard  (Conringia  oricnialis  (L.)  Dumort.). 

Pod  rigid,  4-aneled ;  seeds  brown,  oblong  narrowed  to  rounding 
at  the  ends,  2-2.5  mm.  long;  surface  finely  reticulated  in  checks; 
scar  at  end  of  seed  lighter  in  color;  position  of  caulicle  indicated 
by  two  distinct,  lengthwise  grooves. 

Tumbling  Mustard  {Sisytnbrium  altissimum  L.). 

Seed  oblong  flattened,  one-twenty-fifth  in.  in  length ;  color  reddish 
yellow ;  radicle  prominent,  variable  in  shape ;  form  of  embryo 
marked  by  deeper  color,  by  lines;  seed  coat  becomes  mucilaginous 
when  wet,  A  tumbling  weed.  Distribution  wide,  reported  as  a 
sericuB  weed  in  commercial  seeds  of  the  northwest  and  Capada. 

Hedge  Muirtard  (Sisymbrium  officinale  (L.)  Scop.). 

Seed  oblong,  sometimes  with  upper  end  truncate,  some  almost 
trapezoidal  in  outline,  one -twenty- fourth  to  one-sixteenth  in.  long; 
color  yellowish,  or  bniwnish,  variable :  caulicle  evident  from  promi- 
nent white  scar;  fnnicle  sometimes  present  and  pointed;  seed  coat 
mucilaginous.     Found  in  alsike  and  white  clovers. 
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Pia.  29T,  A.  TumbllnE  MuBU 
seeds  Indicating  the  usuaI  t 
to  the  mucilage,  either  whei 


I  (Slifnbrlum  alliiaimum).  A,  a  group  of 
ns :  a,  one  showing  the  hairy  appearance  due 
ret  or  after  drying.     B,  several  seeds,  natural 


B.  Hedge  Mustard  (BUiimbrium  otfidnalei.  A,  a  group  o(  seeds  showlog  the 
prevailing  forms :  a,  one  Bhowing  the  fine  halrillce  mucilage  as  It  appears 
when  wet  or  after  drying.     B,  group  showing  the  natural  size. 

(After  Hlllman,  Bull.  Mich.  Agr.  Exp.  Sta.) 

Marsh  Creas  (Radicula  palusiris  (L.)  Moench.). 
Pod  ovoid;  seed  pale  reddish  brown,  oval,   finely  reticulated, 
length  about  .6  2-3  mm. ;  sear  near  one  end,  occupying  a  deep 
Qoteh  in  the  contour  of  the  margin. 


Winter  Cress  (Barbarea  vulgaris  R.  Br.). 

Seed  oblong,  flattened,  one-sixteenth  in.  in  length ;  surface  finely 

reticulated ;  the  scar  a  light-colored  appendage  at  one  end ;  position 


# 


Fta.  299.    Winter  Cross  tBarbarea  vitlffartt'} .    A,  various  forms  o 
seed  in  cross  section.     C.  seeds,   natural  size. 
(After  Hlllman,  Bull.  Mich.  Agr.  Exp.  Sta.) 
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of  eaulicle  marked  by  groove ;  color  light  brown ;  seed  coats  do  not 
develop  mucilage  in  water.    Occasionally  with  clover. 

CAPPARIDACEAE,  CAPER  FAMILY. 

Eoeky  Mountain  Bee-plant  (Cleome  serrulala  Pursh.), 

Roughly  wedge-diaped  to  triangular  in  outline,  and  wedge- 
shaped  in  cross  section;  mature  seeds  of  a  grayish  brown  color, 
immature  seeds  a  creamy  yellow ;  size  3  by  2.5  mm. ;  basal  scar  ex- 


tends from  the  edge  of  the  wedge,  well  up  on  both  flat  faces; 
most  of  the  surface  of  the  seed  roughly  tubereled. 

ROSACEAE,   ROSE  FAMILY. 

Silver  Weed   (PotenHlla  anserina  L.}. 

Seed  pointed,  egg-shaped,  unsymmetrieal,  about  1.6  mm.  in 
length;  color  yellowish  to  brown;  surface  furrowed  throughout  its 
length. 


Cinquefoil  [Potcnt'dla  canadensis  h.). 

Seed  small,  about  0.5  mm.  in  length,  short,  oblitjuely  egg-shaped  ; 
light  brown. 
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Flcnre  S02A  FIbuk  fl02B 

Flo.  302.   A.   Clnquefoll  (PofBnHJJo  oa>i<«i«fwi» ) .   B,  Five-flnger  (Potsntil^o  mOH- 

■liflllensfs  var.  norvsjiica).     A,  two  Beeda   (achenes).  side  view.     B.  a  seed 

In  edge  view.     C,  group  ahowlnK  the  natural  size. 
(After  HUlman:  A,   Bull.   Mich.  Agr.  Exp.   Sta. ;   B,   Bull.  Nev.  Agr.   Exp.   Sta.) 


Five   Finger    {Poientilla   mons-pelie-n^    L.    var.   norvegica    (L.) 
Rydb.). 

Achenes  small,  ovate  or  kidney-shaped,  one-twenty-fourth  in.  ia 
length,  prominently  ridged ;  the  ridges  simple  or  branched,'  starting 
from  base  of  seed ;  color  light  brown  or  straw-colored.  Frequently 
occurs  in  alsike  clover  and  timothy,  as  well  as  in  red  clover. 

Avens  (Geum  ccmadense  Jaeq.). 

Achene  p«Ie  greenish  brown,  length  3  mm.,  width  1^^  mm.,  gen- 
eral shape  ovate,  tapering  to  base,  rounded  at  apex  which  bears 
persistent  hooked  style  5  mm.  in  length  tipped  with  a  hook ;  achene 
slightly  flattened,  with  a  narrow  ring  along  each  edge. 


liKure  303&  Figure  SOSB 

Fia.    303.      A,  Avens    (Qeum  oanadeiue).      B.    Rose    iBota   pratir 
(Drawings  by  C.  M.  Klog.) 
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Prairie  Eose  (Bosa  pratmcola  Greene). 
Achenes  dark  to  light  brown,  smooth,  shining;  length  3-5  nun., 
width  2-3  mm.,  general  shape  ovoid,  modified  by  some  flattening  of 
portions  at  the  surface,  and  corresponding  angolation  of  the  seed's 
form;  scar  at  broader  end,  with  dark  line  extending  to  the  apex 
which  is  tipped  with  a  alight  remnant  of  the  style, 

LBOUMINOSAE,  PULSE  FAHILT. 

Battleboz  (Crotalaria  sagittalis  L.). 

Pod  blackiBh,  cylindrical,  inflated,  many  seeded;  seed  greenish 

brown,  shining,  smooth,  somewhat  flattened,  circular-kidney-shaped. 


with  one  side  interrupted  by-  a  deep  rounded  notch,  bearing  the 
conspicuous  scar  with  dark  center  and  light  rim;  width  of  seed 
2,5  mm. 

White  Clover  (Trifolium  repens  L.). 
Seeds  varying  from  nearly  square  to  triangular,  mai^ins  rounded, 
flattened,  often  concave  on  one  margin,  one-twentieth  to  one-thir- 
tieth in,  long;  smooth;  color  dull  yellow  to  light  reddish  brown,  or 
slightly  green;  radicle  slender  club-shaped,  about  as  long  as  the 
cotyledons. 

Alsike  Clover  {TrifoUum  hybridum  L.). 
Seed  more  nearly  round  than  that  of  alfalfa  or  red  clover;  one- 
twentieth  to  one-sixteenth  in,  in  length ;  color  a  peculiar  yellowish 
green,  often  brown  and  mottled,  individual  seeds  even  yellow  or 
brown ;  the  projecting  radicle  gives  the  seed  the  appearance  of  hav- 
ing a  nearly  square  top. 
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Pm.   sot.     A.  White  Clorer    (TrifoJium  rapenc).   a,   enlarseA :   b,   DAtural  *!■•■ 

B.  Alslke  Clover  ITrifellum  Aitbrldum).     a,  mUrced :  b,  natuml  bIm. 

C,  Rod  Clover   (THMtum  pra(«tufl).  'a,  eDlarced;   b,  natural  al>«. 

D.     Low  Hop  Clover   (TrtfoUum  procumtmn).  a.  enlarwJ ;  b,  oppo«ltB  lace;  «, 

flower;  d,  aeedi.  natural  tlie. 

(After  HUlnian.  BulL  Nev.  Agr.  Etip.  Sta.) 

'Red  CloTer  (TrifoUvm  t^raiense  L.). 

Seeds  roiighy  trian^ar,  with  angleg  rounded ;  no  two  sides  eqoal 
length,  sides  somewhat  eoDvex  with  rounded  edges,  one-sixteenth 
to  one-tenth  in.  long;  color  light  yellow,  purple,  or  of  yellow  and 
purple;  old  seeds  more  brownish;  scar  near  radicle,  which  is  not 
80  prominent  as  in  other  dorers ;  the  seeds  of  mammoth  clover  re- 
semble those  of  red  clover  but  are  nsaally  larger. 

Low  Hop  Clover  {TrifoUum  prociimbens  L.). 
Seed  light  brown,  shining,  oval,  length  1-1.3  mm.,  width  0.6  mm. ; 
scar  in  a  notch  a  short  distance  from  one  end. 

Sweet  Clover,  Bokhara  Clover  {MelUotus  alba  Desv.). 

Seeds  contained  in  an  ovoid  pod,  one-twelfth  to  one-fifteenth  in. 
long,  reticulated,  nearly  smooth,  elliptical,  somewhat  triangnlar, 
variable;  color  yellowish  to  greenish,  scar  brown  in  color;  micropi- 
lar  processes  near  scar,  not  conspicuous.  Found  in  seeds  of  alfalfa 
and  clover. 
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I.  S06.  White  Sweet  Clover  iMelilotua  olba).  A,  a  group  of  aftedo.  B,  Ui« 
pods ;  the  central  one  without  the  calpx.  C,  the  embryo.  D,  a  Broi4>  ot 
■eedB  and  poda.  natural  alie.  I 

(After  Hlllman.  Bull.  Nev.  Agr.  Bxp.  Sta.)  ., ' 


Yellow  Sweet  Clover  {MelUofus  officinalis  (L.)  Lam.). 

Poda  one-seventh  in.  in  length;  rugose,  more  evenly  transverself 
wrinkled  than  in  M.  alba;  seeds  snbspherical  or  elliptical  to  kidney- 


8  0 


Flo.  307.  Yellow  Sweet  Clover  (Melllotua  af/lctnalli) .  A,  aeeda.  B,  poda ;  the 
one  at  the  right  without  the  catyx,  and  ahowlag  the  contracted  base.  C,  a 
view  or  a  seed  In  cross  section,  ahowlng  cotyledona  and  eaullcle.  D.  a  group 
of  seeda  and  pods,  natural  alie. 

(After  Hlllman,  Bull.  Nev.  Agr.  Bxp.  Sta.) 

shaped,  one-twelfth  to  one-tenth  in.  in  length,  smooth ;  yellowish  or 
brownish  to  greenish;  with  small  micropilar  processes. 

Bur  Clover  {Medicago  kispida  Gaertn.). 

Seeds  kidney-shaped,  occasionally  sausage-shaped,  both  sides  con- 
vex, one-sixth  in.  in  length,  larger  than  alfalfa,  variable  in  size; 
color  lighter  than  in  alfalfa  seed ;  sear  about  middle  of  seed,  close 
to  prominent  micropilar  processes;  pods  large,  spirally  twisted  into 
several  flat  coils,  covered  by  pointed  projections ;  the  prickles  either 
straight  or  curved ;  each  pod  several-seeded ;  seeds  have  general  re- 
semblance to  alfalfa  seed  in  form  and  color. 
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A,   geed ;   B,   pod. 


Yellow  Trefoil   (Medicago  lupulina  L.). 

Seeds  kidney  to  egg-shaped,  much  shorter  than  bur  clover  seed, 
one-twelfth  to  one-tenth  in.  long;  about  the  size  of  alfalfa,  which 
it  closely  resembles ;  color  yellowish,  reddish,  or  greenish ;  scar  near 


Pm.  309.  Tello-w  Trefoil  (Medlcago  lupuHna).  A,  seeds  showing  the  prermll- 
ins  forms.  B,  pods ;  the  central  on«  with  the  calyx  removed ;  the  one  mt 
the  left  an  immature,  llgliter  colored  specimen.  C,  a  view  of  a  seed  In  crou 
section,  Bhowlne  cotyledons  and  cautlcle.  D,  the  embryo.  E,  seeds  and 
pods,  natural  size. 

(After  Hlllman,  Bull.  Nev.  Agr.  Exp.  Sta.) 

one  end;  micropilar  processes  prominent;  the  pods  clustered  at  the 
end  of  the  peduncle  small,  black,  wrinkled,  and  coiled  at  tip,  marked 
by  prominent  veins  and  hairs;  each  pod  eoutaios  one  seed. 

Dalea  {Dalea  alopecuroides  Willd.). 

Seeds  triangular  to  kidney-shaped,  one-tenth  in.  in  length ;  mi- 
cropilar sear  prominent,  with  whitish  border  and  2  micropilar 
processes;  surface  shining,  si  ate -colored.  Pound  in  clover  seed, 
from  which  it  is  separated  with  difficulty. 
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Flo.   SIS.     A.     DaJea   IDalta  atopnurotdtt').     B,   seed  of  Flak  Dalca   IDaUa 
Jaaifloray.     C,  seed-pod  of  the  Bune  species. 
(A,  drawing  br  L>  R.  Collins;  B  sjid  C,  br  C.  H.  Kins.) 

Pink  Dalea  (Dalea  laxiflora  Porsb.). 
Seeds  one-tenth  in.  in  len^h,  generally  triangular,  Bomewhat 
kidney-shaped,  one  end  projecting  beyond  sac,  which  is  circolar 
and  has  two  mieropilar  processes  on  one  side ;  yellowish  or  brownish 
in  color ;  leaves  have  pellucid  dota  This  should  enable  one  to  recoff- 
nize  the  impurity.    Occatdonally  found  in  clover  seed. 

Stemlees  Loco  Weed  {Oxytropit  lomberii  Porsh.). 
Pods  coriaceous,  silky  pubescent,  cylindrical;  seed  flattened, 
brown,  about  2  mnu  broad  and  2.5  nun.  long. 


Fio.    311.      A,    Steralea*   Loco    Weed    iOxytropia    lambertl).      B,   Busb   CIotw 

fLeapedeta  capltota).  pod  and  seed. 

(Drswinga  A,  by  Ada.  Ha7deD;  B,  by  Charlotte  U.  King.) 

Bush  Clover  {Lespedeza  capitata  Michx.). 
Pod  ovatfi-oblong,  one-sixth  in.  in  length,  sessile,  1-ovuled,  pu- 
bescent, brownish,  reticulated,  indehiscent,  seed  scarcely  kidney- 
shaped,  one-tenth  in.  in  length,  greenish  to  purplish. 
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Common  Vetch  {Vida  satwa  L.). 
Pod  linear,  Beveral-seeded ;  seeds  nearly  spherical  or  compressed 
on  the  sides,  variable,  blackish  to  brownish. 


Hairy  Vetch  {Vicia  vUlosa  Both.). 
Seeds  spherical  to  subspherical ;  one-tenth  to  one-sixth  in.  in  diam- 
eter ;  bU(±ifih  or  brownish,  surface  smooth ;  scar  elon^ted,  repre- 


sented  by  a  narrow  line  slig'htly  elevated,  with  depressed  center, 
light  in  color,  brownish  to  straw-colored. 

Trailing  Wild  Bean  {Stropkostyles  kelvola  (L.)  Britton). 
Pod  terete,  5-7.5  cm.  long,  nearly  glabrous,  4-8-8eeded,  dark 
brown;  seed  cylindrical,  rounded,  truncate  at  both  ends;  length 
6  nun,,  width  4.5  mm.;  color  dull  brown  slightly  mottled;  narrow 
white  scar  along  inner  angle,  nearly  the  entire  length  of  the  seed; 
seed  strongly  angled  longitudinally  on  side  opposite  scar. 
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LINACBAE,  FLAX  FAMILY. 

Common  Flax  {Linum  usitatissimum  L.). 

Seeds  ovate,  flattened,  one-fifth  in.  long,  one-tenth  in.  wide,  basal 

end  curved  on  one  side ;  color  brown,  margins  with  whitish  luster. 


lifure  SISA  Flgtin  31SB 

Fio.   315.     Common   Flax    (Ununt   valtatlealmum).     A,   seed.     B.   cross   section 

(A.  drawins  by  Ada  Hayden ;  B,  after  WlDton.) 

smooth,  shining;  scar  on  one  side,  near  lower  end,  small,  incon- 
spicuous; embryo,  large,  straight. 

OXALIDACEAE.   SORREL  FAMILY. 

Lady's  Sorrel  {Oxalis  comiculata  L.). 

Pod  prismatic,  cylindrical,  seeds  1  mm.  in  length;  shape  and 
markings  similar  to  preceding. 

Oxalis  (OxiUis  siricta  L.). 

Pod  angled,  awl-shaped;  seeds  1  mm.  in  length,  elliptical,  pointed 
at  one  end;  surface  marked  by  broken  transverse  lines  of  white; 
seed  longitudinally  ribbed,  slightly  flattened. 
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Pia.   316.     A.   Storksblll   i 

with  a  portion  oC  Its  spirally  coUod  awn.  B,  a  seed-vessel  and  lis  awn, 
natural  alie.  (In  many  the  awn  Is  smaller.)  C.  a  seed,  magnified.  D,  a 
line  showing  the  length  of  the  seed.  E,  the  embryo  removed  from  the  seed 
coats,  the  parts  spread. 

B.     lady's  Sorrel  or  Yellow  Field  Sorrel   iOxalii  contlculala) . 

{A,   aCter  Hillman.  Bull.   Mich.   Agr.   Exp.   Sta  ;  B,  drawings  by  C.   M.  King.) 

GERANIACBAB.  GERANIUM  FAMILY. 
Storksbill  [Erodium  cicutarium  L'Her.). 
Lobes  of  capsule  l-seeded,  with  elastic,  dehiscent  style^  coiled  at 
maturity,  villous  inside;  hairs  at  base  pointing  obliquely  upwardly; 
awn  coiled  for  half  ita  length ;  seed  broadly  club-shaped,  one-fifth 
in.  in  length  without  awn ;  aoar  removed  one-third  length  of  seed 
from  base;  groove  from  scar  to  tip  of  seed. 

EUPHORBIACEAE,  SPURGE  FAMILY. 
Three-seeded  Mercury  {Acalypha  virginica  L.). 
Seeds  ovoid;  one-twelfth  to  one-twentieth  in.  long;  reddisli,  min- 
utely striate,  line  running  from  apex  to  base ;  soar  at  smaller  end. 
Found  in  clover  seed. 
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Figure  S17A  Figure  ai 

a.   S17.     A,     Three-seeded  Mercury   (Acaluplta  virginica},     a  and 
views  oC  seed;   C,   sectional  view  showing  embryo  and   endosperm;  d,   seed, 
natural  size. 

Prostrate    Spurge    or    Milk    Spurge    (Euphorltia    maculatn).      A.       Different 
views  ol  seed.     B.     Seeds,  natural  slie. 
(After  HlUman,    Bull-  Mich,   Agr.   Eip.   Sta.) 
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Upright  Spui^e  (Euphorbia presia  Gufi8.)> 
Seeds  lead-colored,  obovoid-oblong,  with  4  unequal  sides;  surface 
pitted  and  transversely  wrinkled ;  a  narrow  dark  raphe  along  one 
edge;  length  1-1.3  mm. 


•    0 


Fio.   3lS.     Seeds  ot  Spatted  Spurse    {Euphorbia  pnaiuy.     A   and  B,   dlfrerent 

views  of  seed.     D.  Fruit.    E.  Seed,  natural  site. 

(After  Hlllman,  Bull.  HIch.  Asr.  Exp.  Sta.) 

Flowering  Spttrge  (Euphorbia  coroUata  L.). 

Seeds  ovoid,  one-tenth  in.  in  length,  smooth,  brownish,  a  line 

extending  from  apex  to  base  on  one  side,  with  whitiBh  bordered 

depression  at  base;  apical  point  on  larger  end;  seed  coat  mucilsgin- 


,     Figure  SIBA  Figun  SI9B 

Ft<i.   3111.     A.     FlDwerlnc  Spurge   (JtuphorMs  coroUata.) 

B.    Suow-oa-lhe-MeuDtalii  (Buphorbia  maretnata). 

(DrawlDK  by  Ada,  Harden.) 

Milk  Purslane  (Euphorbia  maculata  L.)- 
Seeds  ovoid  or  oblong,  obtusely   angled,    one-twentieth    in.    in 
length,  minutely  pitted  and  transversely  wrinkled ;  grayish. 

Snow-on-the-moontain   (Euphorbia  marginata  Pursh,). 
Seed  ovoid,  slightly  flattened  at  apical  end,  length  4  mm.,  widtli 
3  mm.;  color  light  brown;  surface  roughly  taberculate;  one  side 
marked  by  a  dark  longitudinal  line. 
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HALYACEAB,  MALLOW  FAMILT. 

Velvet-leat,  Biitterprint  {AbuUlon  theophrasti  Medio.)- 

Cu-pels  2-valTed,  beaked,  each  nsaall?  2-8eeded ;  seeds  someivhat 
triangular,  kidney-Bhsped,  one-eiglith  in.  in  length,  minutely  granu- 
lar and  pubescent ;  color  blackish  gray ;  f unicle  extending  to  notch 
of  seed.    May  occur  in  small  grain. 


'^ 
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Fia  120.  A.  Indian  Hallow  c 
dllTerent  views  of  seed ;  d, 
seeds,  natural  stie. 

B.    S«ed*  ol  Bladder  Eetmla.    a  and  b,  dUteront  views,  c,  natural  slxe. 
(After  Hlllnan,  Bull.  IQcli.  Agr.  Exp.  Sta.) 

Prietly  Sida,  {Sida  sjnnosa  L.). 

Seeds  oval,  one-sixteenth  to  one-twelfth  in.  long,  one  face  con- 
vex, the  other  with  a  prominent  ridge  across  its  length;  scar  at 
broad  end ;  surface  dull,  smooth ;  color  brownish.  Reported  in  seed 
of  Missouri  red  clover. 


0.  Sil.     Prlcklr  Slda  (Bida  tpinota). 
In-  section  taken  midway  between  th> 
caullcle.     C,  seeds,  natural  tlie. 

(After  Hlllman,  Bull.  1 
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Common  Mallow  (Malva  rotun^folia  L.). 

Commonly  called  cheeses.  Carpels  arranged  about  a  center,  flat, 
beaklesB,  indehiseent;  each  carpel  a  single  seed,  kidney' shaped,  one- 
sixteenth  to  one-twelfth  in.  in  diameter,  flattened,  with  a  prominent 
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Fia.  322.  Common  Mallow  (Jfalva  roCiuidf/olta).  A.  two  seeds  la  aide  view. 
B,  a  seed  retained  by  a  carpel  or  the  aeed-vessel.  C,  a  seed  In  cross  section 
tAken  midway  between  the  scar  and  the  opposite  edge.  D,  seeds,  showlns 
the  natural  slEe. 

(After  Hlllman,   Bull.  Iflch,  Agr.  Exp.  SU.) 

notch  at  base;  seeds  brownish  or  gray,  minutely  granular;  scar 
small,  frequently  containing  spongy  tissue;  embryo  curved;  small 
amount  o£  endosperm.    Reported  in  alfalfa  and  red  clover  seed. 

Bladder  Ketmia  (Hibiacua  trionum  L,). 

OapBule  5-valved,  globose-ovoid,  hairy ;  seeds  kidney-shaped,  one- 
fifteenth  in.  in  length,  blackened,  roughened  by  short  tubercular 
processes,  minutely  granular;  basal  end  of  seed  of  much  smaller 
diameter;  scar  brownish;  funicle  extending  to  the  notch. 

ONAORACEAE,    EVENING   PRIMROSE    FAMILY. 

Evening  Primrose  {Oenctkera  biennis  L,). 

Seeds  prismatic,  4  or  5-sided,  sometimes  curved,  variable,  one- 
sixteenth  in.  in  length,  slightly  wing-margined,  rugose,  brown,  scar 
indistinct  at  one  end,  embryo  straight. 

UMBELLIFERAE.  PARSLEY  FAMILY. 

Water  Hemlock  {Cicuta  maculate  L.). 

Fruit  ovate  to  oval,  curved  or  nearly  straight,  one-eighth  in.  in 
length,  smooth,  with  longitudinal  brown  and  straw-colored  lines; 
apex  widened  with  2  styles;  ribs  corky;  oil-tubes  solitary,  in  the 

intervals. 
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Figure  32SA 
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Evening  Primrose   (Oenothara   Msnnia).     A,   dlflerent  views  ot 

seed.     B,  croM  section  of  seed.     C,  natural  size. 

B.     Water  Hemlock   (Clcuta  macttlatal. 

(After  Hllbnan,   Bull.   Mich.   Agr.   Exp.   Sta.) 


Wild  Parsnip  {Pastinaca  sativa  L.). 
"Seeds",  carpels  one-qiwrter  in.  in  length,  thin,  circular  or 
oblong;  color  light  or  dull  yellowish  hrown;  lighter  conspicnons 
margin,  ribs  brownish  or  reddish ;  apex  notched,  with  a  conspicuous 
remnant  of  the  style;  oil  tubes  four,  alternating  with  the  ribs; 
inner  face  concave,  with  a  central  longitudinal  ridge  and  one  oil- 
tube  on  each  side. 

Wild  Carrot   {Daucus  carota  L.). 

Fruit  one-eighth  in.  long,  oblong,  flattened  dorsally ;  carpel  with 
5  slender,  bristly,  primary  ribs  bearing  numerous  spines,  and  4 
secondary  wings;  color  whitish  yellow;  oil  tubes  one  under  each 
row  of  spines,  and' two  between  the  ridges  of  the  inner  face;  seeds 
commonly  found  with  spines  broken  off.  In  alfalfa  and  clover 
seeds. 
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Pill.  it*.  A  Bud  Al.  wild  FktsdIp  IPtutinaea  aativa).  B.  Wild  Cirrot 
(Dattaia  oarota).  A,  tbe  outer  (at  left)  and  Inner  (at  rlsht)  faces  oC  a 
seed  (carpel).  Tli«  spines  occupy  the  margin  and  two  rows  along  the 
outer  face.  The  sleoder,  hairy  ridges  alternate  with  the  rows  oC  splnea. 
The  Inner  face  bears  two.  separated  by  a  slender  lidge  or  ilne  which  1*  not 
hairy.  B,  an  oblique  view  of  the  outer  face  of  a  seed  found  with  clover 
seed.  C  and  D,  views  of  the  Inner  lace  o(  seeds  similarly  foundi.  S,  seed*, 
natural  slie. 

(A.  after  Hlllman.  Bull.  Nev.  Agr.  Bxp.  Sta. ;  AI,  drawlne  br  I^  R-  Ooluns; 
B,  after  Blibnan.) 

AOXEPIADACEAE,  MILKWBBD  FAMILT. 

Swamp  Milkweed  (Asdepias  incamata  L.). 

Seeds  oval,  wing-mai^ned,  tliree-teiiUiH  in.  in  length ;  mirface  leaa 

prominently  veined  than  in  A.  syriaca;  raphe  marked  by  distinct 

ridge;  coma  attached  to  smaller  end  of  fine  alky  hairs.    Probably 

never  in  commercial  seed. 

Common  Milkweed  {Asdepias  syriaca). 
Seeds  flattened,  oval  or  elliptical,  apical  end  truncate,  three- 
tenths  in.  in  length,  wing-mar^ned ;  seed  and  wing  distinctly 
veined ;  the  raphe  0(>eurs  in  form  of  a  distinct  ridge  on  inner  face  of 
seed ;  ooma  a  tuft  of  silky  hairs  attached  to  apical  end,  easily  sepa- 
rated from  seed.    Not  apt  to  be  fotmd  in  commercial  seed. 
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Fio.  3SG.    A-     Swamp  laikweed  (^aclepla*  Inoamoto).     B.  *  Coinmoii  Ullkweed 
iAtolepiaa  lyrioea).     a,  b.  different  views  of  seed;  c,  crosa  aectlOD;  d.  e, 
natural    alie.      C.      Butterfly    Weed    lAtclepiat    tuberoaa).      D.      Whorled 
Hllkweed   (Aeclepiaa  vtrOaaata). 
(A,  drawlnc  by  I.  B.  CoIIini ;  B,  aner  Hlllman ;  C,  D,  by  C.  H.  King.) 

Butterfly  Weed  (.AscUpias  tiiberosa  L.)- 

Seed  ovate  or  ellptieal,  three-tenths  in.  in  length ;  surface  rough- 
ened by  ridges  on  both  back  and  inner  faces;  willed  mai^, 
lighter  brown  than  middle  part  of  seed ;'  raphe  marked  by  a,  distinct 
ridge;  coma  fine,  silky,  smooth. 

Whorled  Milkweed  (Asdeinas  vertidUata  L.). 

Seeds  o^ate,  one-^th  in.  in  length,  margin  distinct,  lighter  in 
color  than  die  rest  of  the  reddish  brown  seed ;  sorfaee  veined,  but 
not  ridged  or  roughened;  raphe  a  distinct  ridge  on  inner  face; 
coma  soft,  silky;  very  smooth. 

CONVOLVULACBAB,  CONVOLVULUS  FAMILY. 
Common  Moming-gloiy  {Ipcymoea  purpurea  (L.)  Itoth.). 

Seed  dark  brown,  with  one  convex  side  oppomte  to  2  flattened 
faces  meeting  at  an  angle,  length  5  mm.,  width  4  mm.  at  the  base 
of  the  seed ;  at  lower  end  of  the  angle  between  the  two  flattened 
faces  is  the  scar,  also  dark  brown ;  surface  dull,  finely  roughened. 

Small  Bindweed  {Corwolvulus  arvensis  L.). 

Seeds  large,  oval,  one  side  convex,  the  other  side  with  a  broad 
ridge ;  one-sixth  in.  long,  a  depression  at  one  extremity  representing 
the  scar ;  surface  of  seed  roughened,  dark  brown  in  color ;  embryo 
large,  surrounded  by  the  fleshy  endosperm.    Found  in  cereal  grains. 
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Figure  S26A  Figure  S!«B  PiEure  SZW 

Fio.  32e.  A.  Common  Morning-glory  Upomeea  purpureo).  B.  SmaU  Blnil- 
weed  (ConvQlvului  arvenals).  a,  b,  dlRerent  faces  of  seed,  c,  cross  section, 
d,  □atura.l  size.  C.  Wild  Uomlng-glory  (Convolvulus  aeptum).  a,  b,  dif- 
ferent fac«s  of  seed,  c,  natural  elze. 

(A.  drawing  by  Charlotte  M.  King;  B  and  C,  after  Hlllman.) 

"Wild  Morning-glory    (Convolvulus  septum  L.)- 
The  outer  surface  rounded ;  inner  face  with  prominent  ridge  and 
a  depression  on  each  aide;  seed  one-quarter  in.  long;  smooth,  hrown- 
ish  or  blackish,  with  minute  projections  over  the  surface;  hilum 
prominent,  light  brown,  in  semicircular  depresaon. 

Field  Dodder  (Cuscuta  arvensis  Beyrich.). 
Capsule  globose,  indehiscent ;  seed  spherical  to  kidney-shaped,  or 
ovate,  occasionally  with  prominent  angles;  one-twenty-fourth  to 
one-sixteenth  in.  long;  roughened  but  not  pitted,  dull  yellowish, 
grayish  or  light  brown ;  scar  at  one  extremity,  frequently  elevated 
and  prominent ;  Mr.  Hillman  finds  field  dodder  seeds  usually  lighter 
than  those  of  Chilean  dodder;  in  some  samples  the  Chilean  dodder 
seeds  are  the  lighter  in  color.  Appears  in  clover  seed,  in  many  cases 
abundantly. 
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Clover  Dodder  {Chiscuta  epithymwn  Murr.). 

Seed  spherical  or  sabspherical,  one-thirtieth  to  one-twenty-fourth 

in.  in  diameter ;  surface  roughened,  with  appearance  of  sponginesE^ 

dull,  usually  ashy,  yellowi^  to  light  or  dark  brown,  or  purplish ; 

embryo  coiled,  without  cotyledons,  consisting  of  slender  tapering 


'• 


m 


Fm.  328.  Clover  Dodder  (Cuscuto  epilhymiim) .  A,  a  group  showing  various 
lomis  and  vlewa  of  seeds.  B  and  C.  aeeds  having  the  scurfy  appearance. 
D  and  E  Bliow  the  angled,  scar-bearing  face,  K.  being  one  of  the  light- 
colored.  Blerlle  seeds.  F,  a  torn,  dried  ftoner  having  the  seed-vessel  intact. 
G,  the  ambryo.  H,  group  o(  seeds  showing  tha  natural  sUe. 
(After  Hlllman,  Bull,  Nev.  Agr.  £xp.  SCa.) 

body,  with  caulicle  and  radicle  embedded  in  fleshy  endosperm. 
Commonly  distributed  in  seed  of  clovera  and  alfalfa.  Brown  and 
Hiltmaii  state  that  this  dodder  is  almost  entirely  confined  to  Euro- 
pean grown  seed,  since  the  plant  does  not  generally  produce  seed 
in  this  country. 

Chilean  Dodder  (Cuscuta  sp.) 
Seeds  spherical  to  subspherical  or  oval,  inclined  to  be  more  angu- 
lar than  the  preceding  species,  flattened  on  one  side,  one-seventeenth 
to  one-fifteenth  in.  in  diameter,  about  the  size  of  large  field  dodder 
seeds;  dull  brownish,  minutely  roughened;  scar  prominent,  at  end 
of  flattened  surface,  lighter  in  color  than  rest  of  seed.  Found  in 
both  clover  and  alfalfa  seed,  from  which  it  is  screened  with  dif- 
ficulty. 
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BORAQINACEAE,  BORAQB  FAUILY. 

Common  Hoond's  Ton^e  {Cynoglossum  officinale  L.}. 

Ovary  dividing  into  4  achenes,  each  5-7  nun.  in  length,  ovate  t 

round,  flattened;  lower  side  bearing  large  ovate  scar;  surface  coi 

ered  wiHi  straight,  stiff,  barbed  pricMes. 


Fra.   SSO.     Common  Hound's  Tonfnie   (.Cynogloatum  of/totnal*).     ft,  b,  vlawa  of 

different  f&ces  of  seed ;  c,  natural  ■lie. 

(After  Utllman,  Bull.  Hlch.  Asr.  Bip.  Bta.) 

Wild  Gomfrey  {Cynoglossum  boreale  Femald.). 
Nutlets  convex  on  the  upper  face,  somewhat  triangalar,  one- 
seventh  in.  in  diameter,  bearing  short  barbed  pricMes  on  convex 
surface;  color  brown. 


Stickseed  (Lappula  echtTUita  Gilibert). 

Ovary  separating  into  4  achenes,  2.5  mm.  long,  slightly  flattened 

from  ovate,  under  surface  tuberculate,  bearing  stisight  ridge  from 

point  to  middle ;  on  the  upper  side,  the  margins  bear  a  double  row 

of  slender  barbed  prickles. 

Be^^ar's  Lice  {Lappula  virginiana  (L.)  Greene). 
Achenes  3  mm.  long,  borne  in  clusters  of  4,  broadly  ovate,  flat- 
tened on  outer  side;  the  outer  surface  bearing  short  stiff  barbed 
prickles,  the  inner  mde  cone  shaped,  free  from  hairs,  and  bearing 
a  triangular  sear. 
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Ete.  332.     A.     Stlckieed  (Lapputo  ecMnata).     a,  b, 

seed ;  c  natural  sIec. 

B     Beggai'B  Uoa  ILappnlo  vlrg*nUina).  a,  b,  views  of  different  faces  of  Med;  c, 

natural  siie. 

(After  Hlllman,  Bull.  Ulcb.  Akt.  Exp.  Sta.) 

Narrow-leaved  Paecoon  {Lithospermum  angustifoUum  Michx.). 

Nutlets  ovoid,  keeled  on  inner  face,  one-eighth  in.  long;  surface 
smooth,  shining,  pitted;  color  white  to  yellowish  white;  base  irre?- 
nlar  with  projecting  mai^n ;  bearing  base  with  projectiDg  ridges. 


Fig.  SSSA  FlK.  S33B 

Pio.    ass.     A.     Narrow-leaved   Puceoon    (MtAo<j>ermum   anffuuttroHvml. 

B.    American  Oromwoll   ( UtAoapn-mtim  lotifoUom). 

(DrawlnKB  br  I..  R.  ColUiia). 

American  Gromwel!  (Lithospermwm,latifolium'iiiieiix.). 

Nutlets  ovoid  to  globose,  one-sizth  in.  in  diameter,  white,  shining; 
glabrous  but  promiuenUy  pitted ;  base  obliqae. 

Com  Gromwell  {Lithospermum  arvense  L.^, 


Ovoid  nutlets  4  or  fewer,  convex  on  bact,  inner  face  with  distinct 
ridge ;  one-sixteenth  to  one-twelfth  in,  in  length ;  color  from  whitish 
to  dark  brown,  surface  glabrous,  but  wrinkled  and  pitted;  base 
obliquely  flattened,  bearing  the  scar.  Reported  to  occur  with 
grain  seed. 
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FiBureSMA  Figure  3MB 

FlO.  Sit.  A,  Corn  Gromwell  iIAtho»permum  arvenee).  A,  dlKerent  views  of 
nulletB,  B.  one  bearing  the  flower- receptacle  and  portion  of  the  stem,  C, 
Che  natural  site  o(  the  larger  nutlets. 

B,  Viper's  Bugloas    (EcMiim   vulffare). 
(A,    after   Hlllman,    Bull.   Uich.    Act.    Exp.    Sta.;    B,    dmwn   by   L.    R.    Collins.) 

Viper's  Bugloss  iEchvum  vulgare  L.). 

Nutlets  erect,  ovoid,  one-eleventh  in.  in  length,  back  distinctly 
convex;  seed  straight  or  curved;  outer  face  with  distinct  ridge; 
surface  rugose;  color  white,  base  flattened. 

VBRBBNACBAB,  VBRVAIN  FAMILY. 

Large-bracted  Vervain  {Verbena  bracteosa  Mx.), 

Nutlets  cylindrical,  3-aided,  outer  face  convex,  one-tenth  in.  in 
Ipngth,  outer  face  rugose  at  upper  end,  lower  end  marked  by  lines, 
inner  face  pitted,  scar  somewhat  elevated,  whitish.  In  seeds  of 
clovers  and  £ 


Figure  SSeA  Flguie  33SB 

Fra.   335.      A.      Large-bracted  Vervain    (Ver6mia   6roc(eo»o).      B.      Blue  Vervain 
iVtrhena  ftaaloia).    A,  the  outer  face,  and  B,  the  Inner  (ace  of  a  nutlet;  the 
latter  shows  the  whitish,  spongy  scar  at  the  base.     C,  a  group  showing;  the 
natural  size.     D.  a  section  of  a  nutlet,  taken  lengthwise. 
(A.  drawing  by  C.  M.  King;  B.  after  Hlllman,  Bull.  Nev.  Agr,  Exp.  Stft.) 
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Blue  Vervain  (Verbena  hastata  L.). 
Nutlets  3-8ided,  with  a  distinct  line  of  separation,  bock  convex, 
rugose,  inner  face  2'8ided ;  one-fifteenth  to  one-thirteenth  in.  long ; 
-  color  light  brown ;  scar  slightly  elevated,  whitish,  at  base  of  nut- 
let.   Often  found  in  seed  of  clover. 

Hoary  Vervain  (Verbena  stricta  Vent.). 
Nutlets  cylindrical,  S-sided,  one-eighth  in.  in  length,  outer  face 
convex,  back  with  i  prominent  veins,  upper  portion  slightly  pitted ; 
color  dark  brown;  whitish  scar  at  base.    Seed  found  in  clover. 


FlEuraBgSB 

Flo,  MS.    A.     Hoary  Vervain  IVerbana  airicta},     B.    White  Vervain   (.Terbana 

urttcatfoHa) . 
(A.   drawliiK  by   I^   R.   Collins:   B,    after   Hlllman.   Bull.   Mich.   Agr.    Bicp.    Sta.) 

White  Vervain  (Verbena  urticaefoUa  L.). 
Nutlets  cylindrical,  convex  on  back,  2-faeed  on  inner  side,  with 
prominent  central  line ;  one-tenth  to  one-eighth  in.  in  length ;  back 
somewhat  rngose,  with  2  or  3  prominent  lines  extending  from  base 
to  apex  and  some  cross  lines ;  inner  face  somewhat  granular ;  scar 
a  whitish  elevated  point.     Pound  in  seeds  of  clovers. 

LABIATAB,  MINT  FAMILY. 
Catnip  (Nepeta  caiaria  L.). 

Oval,  dark  brown  seeds,  about  1.5  mm.  in  length,  slightly  flat- 
tened, surface  smooth ;  one  face  bears  a  broad  central,  longitudinal 
ridge,  the  base  of  which  is  marked  by  two  white  eharacterisrtio 
spots,  which  are  a  part  of  the  sear. 

American  Germander  (Teuerium  canadense  L.). 
Nutlets  obovoid,  one-tenth  in.  in  length,  outer  surface  convex; 
color  brown ;  surface  prominently  rugose,  reticulated  except  the  scar 
at  the  lower  end.     Common  in  commercial  seed. 


;vCoOglc 


WEED  FLORA  OF  IOWA 


Fleure  S37A  FIcure  SS7B 

Fia.   33T.     A.     Catnip   (Ntpvta  cataria^.  A,  views  ol  various  saeds   (nutleti), 
three  BhowlnE  the  scar-marklnK.     B,  one  hBvliiK  the  nutlet  wall  partlallr 
broken  away,  exposing  th«  seed  proper.    C,  a  nutlet  la  longitudinal  section, 
showing  the  embryo.     D,  group  showing  the  natural  size. 
B.     American  Qermandar  <T8uorlUT»  eanademe). 
<A.  after  Hlllman.  Bull  Nev.  Agr.  Bxp.  Sta. ;  B,  drawn  br  I"  R-  Collins.) 

Horehoond  {Marrubium  vulgare  L.). 

Seed  ovate,  one  ade  eonvex,  flattened  side  divided  into  2  faces 

by  strong  central  ridge ;  one-twelfth  of  an  inch  in  length ;  brownish 


Fid.  t3<.    A.    Qlant  Hyssop  (.AffoaUmlte  aerophuJariaefoUdi. 

B.     Common  Horehound  (VarruMum  vulpare)  ;  a,  auKled  face;  b,  convex  face; 

C  longitudinal  seotlon ;  d,  transverse  section ;  e,  natural  slse  of  seed. 

(A,  drawing  br  Li.  R.  Collins;  B,  after  Hlllman,  Mich.  Agr.  Exp.  Sta.) 

or  blackish,  with  stra:w-co1ored  markii^s;  scar  inconspicuons,  in  a 
slight  depression  somewhat  paler  in  color  than  seed. 

Self-heal  {Prwnella  vulgaris  L.). 

Nutlets  ovoid,  faces  convex,  marked  by  longitadinal  grooves; 

one-twelfth  of  an  inch  in  length;  smooth,  shining;  color  brown; 

small  bud  marked  by  white  scar  appendage.    Found  in  red  clover. 

Motherwort  (Leonurus  cardiaca  h.). 
Nutlets  3-sided,  occasionally  flattened,  1.10  in.  long,  smooth  ex- 
cept npper  end,  which  is  papillose;  minutely  roughened;  straw- 
colored  to  brownish.    Pound  in  cultivated  grass  seed. 
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Figure  S3BA.  PI  cure  S38B 

1)].  33B.    A.     Belt-heal  (Prwiella  vulgarit').    A,  a  group  at  aeedfl,  enlarsed,  the 

lower  left-hand  one  with  the  acar-appenaBBa  brotcen  away ;  the  upper  leCt- 

haiiil  one  Bhowlng  th«  outer  face.    B,  a  group  showing  the  natural  size;  C, 

a  longitudinal  section  of  a  seed,  ahowlng  the  embryo. 

£     Motherwort  (Laonttnu  cardiaca).     a  and  b,  different  TlewB  of  Bead,  c  seed, 

natural  size. 
(After  Hlllman,  A,  Bull.  Nev.  Agr.  Bxp.  St*.;  B,  BulL  ICch.  Agr.  Sxp.  Sta.) 

SOLANACEAE,  NIGHTSHADE  PAHILT. 

Horse  Nettle  (Solanum  carolinenae  L.). 

Berry  orange-yellow,  1.6  to  2  cm.  in  diameter;  seeds  pale  d^ 
yellow,  much  flattened,  otwvate,  2  to  3  mm.  in  length ;  finely  grann- 
lar,  or  icdented  over  whole  surface. 


Black  Nightsfaiade  (Sotanum  nigrum  L.). 

Berries  black,  globnlar,  smooth ;  seed  asymmetrically  ovate,  flat- 
tened, pale  yellowish  brown,  finely  granular;  diameter  abont 
1.5  mm. 


Buffalo  Bur  (SolcMum  rostratum  Dnnal.). 

Black  berry  enclosed  in  spiny  yellow  calyx ;  seeds  nearly  circular, 
bearing  a  dent  on  one  side  of  the  margin ;  flattened,  pitted  on  the 
surface;  both  sides  irregularly  indented  with  depressions;  color, 
doll  dark  brown;  seed  about  2.5  mm.  broad. 


Jimson  Weed  {Datura  stramonium  L,). 

Seed  one-eighth  in.  in  length,  brownish  or  blackish,  kidney-shaped, 
elliptical  or  nearly  epherieal,  with  numerous  large  depressions  and 
smaller  pits;  hilum  with  a  small  depresmon. 
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Fifure  340D 
I    carollnsiue).      a,    b,    c    and  d,    different 

B.  Black  NlKlitshade  (Solanum  nipntnt),  a,  two  seeds,  aide  view,  enlarged;  b, 
group  shonlns  Che  natural  slie ;  c,  a  section  o(  a  seed,  parallel  with  the 
faces,  showing  the  spirally  curved  embryo  imbedded   In  the  endospenn. 

C.  Buffalo  Bur  (Sotanunt  roatratvm),     a,  prickly  calyx;  b.  seeds  with  pita;  c, 

seed,  natural  alie:   d,  croas  section  of  seed  with  embryo. 

D.  Jlmaon  Weed  (Daluro  atramonAum) ,  a  and  b.  seeds  from  different  views: 
between  a  and  b,  seeds,  natural  size ;  c.  cross  section  of  seed  showlDg 
embryo. 

(Afler  Hlllman,  A,  C,  D,  Mich,  Agr.  Eip.  Sta.  Bull ;  B,  Bull.  Nev.  Agr.  Exp.  Sta.) 

SCROPHULARIACBAB.  FIOWOHT  FAMIl^Y. 

Moth  Mullein  {Yerbascwm,  blattaria  L.). 

Seeds  light  to  dark  brown,  0.5  to  1  mm.  in  length,  prismatic, 
6-8ided,  base  truncate,  broader  than  the  rounded  apex;  each  side 
face  pitted  in  longitudinal  rows. 

Mullein   {Verhascum  tkapsus  L.). 

Seeds  columnar,  4-6-sided,  top  usually  truncate,  base  nearly  so; 

one-thirtieth  in.  in  lengrth ;  faces  deeply  transversely  pitted ;  surface 

dull ;  color  brown ;  srar  in  middle  of  flattened  base.     Reported  as 

frequently  found  in  seeds  of  timothy  and  similar  t 
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Flgiire  MIC 
Fio.  S41.  A.  Uoth  Mullein  (T«rfi<i«ovm  btottaria).  A,  a  group  of  seeds,  em- 
l&rsed.  showing  diRerent  forms,  and  kinds  of  surface  markings,  a,  b  uid 
c  wen  produced  from  seeds  ot  T.  blattoHa,  and  d  from  7.  {hapras.  B  rep- 
resents a  KTOup  natural  slie.  C,  a  section  taken  lenKthnlBe  through  the 
canter  of  a  seed,  sbowtng  the  embrro  and  surrounding  endosperm. 

B.  Common   Mullein    (yer6o»cum    rtop»»»)' 

C.  Toad  Flax  ilAiuxria  wXgarU).  A,  a  elds  view  of  a  seed  much  enlarged,  the 
■oar  within  the  notch  on  the  upper  right-hand  margin.  B,  a  group  show- 
ing the  natural  eUe.  C,  a  section  througb  the  center  of  a  seed  showing 
the  embryo. 

<A,  after  milman,   Bull.   Mich.  Agr.  EiP.   Sta.;  B,  drawing  by  t<.   K.  Collins: 

C,  after  Hlllman,  Bull.  Mich.  Agr.  Eip.  Sta.) 

Toad-flax  {lAnojria  wlga'ns  Hill.). 

Seeds  flattened,  wing-margiaed,  orbieuUr  in  outline,  wing  wavy, 
notched  at  one  end;  one-twelfth  in.  in  diameter;  surface  rugose; 
wings  one-thirtieth  to  one-twenty-fifth  in.  wide;  embryo  slender, 
curved.    Commonly  occurs  in  grass  seed  and  occasionally  in  clover. 

Speedwell  (yeriMitcoperegrtnaL.). 

Seeds  oblong  to  egg-ahaped,  flattened,  one-thirty-second  to  one- 
thirtieth  in.  long,  slightly  curved,  the  outer  face  with  a  central 
ridge;  embryo  straight,  surrounded  by  the  endosperm;  raphe  on 
the  inner  face ;  scar  projecting. 
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VTa.  S42.    Spa«dwell  ITarnonia  pertgHna}.    a,  b,  d.  disermit  vlsws  of  aeeda;  c 

seeds,  natural  size. 

(After  Human,  Mlcfa.  Agt.  Bxp.  SU.) 

PLANTAGINACEAB,  PLANTAIN  FAMILY. 

Bracted  Plantain  (Plantago  anstata  Mx.). 

Seeds  oral  or  oblong,  back  of  seed  convex  with  transverse  riny 
across  the  middle  or  nearly  so,  one-twelfth  to  one-eighth  in.  long; 
inner  face  with  white  marginal  ring,  in  center  of  inner  face  2  pit- 
like markings  each  surroiuided  by  whitish  area,  givii^  appearance 
of  2  rings,  or  2  links  of  a  chain. 


FlKure  343B  ngura  M3G 

Fia.  313.     Bracted  Plantain   IPIanlago  atiatata).     A,  group  of  aeeda.  B  and  C. 

the  convex  and  crooved  faces,  respectlvelr. 
(A.   after  Hillnian,  BulL  Nev.  Akt.   Bxp.   Sta.;  B  and  C.   drawings  br  Char- 
lotte M.   King.} 
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Bib^asB,  Bnckbom  (Plantago  lanoeolata  L.). 

Seeds  oblong,  convex  on  back,  one-twelfth  to  one-seventh  in.  in 
length,  edges  folded  inwardly  to  deep  central  longitadinal  groove 


no.  m.     Buckhom  tPtantago  loWMlata).     A  and  B,  sraip  of  Meds  ■bowlns 
koth  th*  convex  and  grooved  btoe*.     C  m.  «terll«  saed.     D,  a  u»d  In  anm 
Metlon,     B,  aaad  ahowlns  the  mucilage.     F,  tha  natural  atie. 
<Aftar  HUlntM).  BuiL  Nev.  Agr.  Szp.  Sta.) 

en  inner  face;  brown,  smooth,  shining;  scar  at  cent^  of  grooTS 
freqncntly  of  dark  color. 


Dooryard  Plantain  {Plantago  major  Xj.). 

Seeds  oblong  to  trapezoidal  in  shape,  nanally  4-mded,  some  of 
them  3-eided,  one-twenty-second  to  one-sixteenth  in.  loi^;  brown- 
ish to  black;  surface  bearing  5  ridges  radiating  from  scar;  scar  on 
middle  of  innw  face,  often  with  white  i 


Rngel's  Plantain  (Plantago  rugeUi  Dene.). 

Seeds  oblong,  rhomboidal,  generally  trapezoidal  with  flattened 
edges,  one-eighteenth  to  one-twelfth  in.  in  length ;  color  brownish  to 
bkck;  surface  minutely  roughened,  ridgelike  markin^^  absent;  scar 
circular,  whitish. 
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Figure  USB 

PlO.  S4G.  A.  Coroinon  Plantain  IPlantago  major),  a,  a.  Kroup  of  aeeda,  en- 
larged,  stiowlng  the  relative  form  and  size,  also  the  surface  rldgeB  aa  dark 
lines:  b,  a  group  showing  the  natural  size;  c,  a  cross  section  of  a  seed. 

B.     Planlaffo  rus'lii.    A,  aeeds,  the  upper  two  showing  the  scar.    B,  seed  show- 
ing the  mucilage.    C.  a  seed-vessel.    D,  seeds,  natural  size, 
(Alter  Hlllman.  Bull.  Nev.  Agr.  Exp.  Sta.) 

RUBIACBAB,  MADDER  FAMILY. 

Cleavers  {Qalium  aparine  L.). 

Fruit  indebiseent,  spherical,  one-tenth  to  ODe-eightb  in.  in  diam- 
eter, roughened  with  prickles,  tuberculate  when  prickles  are  rubbed 
off ;  color  blackish ;  embryo  curved ;  endosperm  horny ;  fruit  covered 
with  hooked  trichomes. 
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COMPOSITAB,  COMPOSITE  FAMILY. 
Baldwin's  Ironweed  {Vemonia  baldxvini  Toir.). 
Achenes  practically  indistinguishable  from  those  of  the  follow- 
ing species. 


A.     Vemonia  fateteulata. 
Achenea  with  pappuB. 
(DrawlDEB  Charlotte  U.  King.) 

Ironweed   {Yemomia  fasciculata  Mx.). 

Achenes  3-3.5  mm.  long,  and  1  mm.  broad ;  general  form  slender, 

cylindrical,  often  slightly  curved;  strongly  9-10-ribbed,  ribs  of 

same  color  as  achene,  pale  brown ;  tuft  of  purplish  brown  pappus 

bristles  attached  at  larger  end ;  length  of  pappus  hairs  6  mm. 

White  Snakeroot  (.Eupatorium  urticaefoUum  Reiehard). 
Aeheoe  long,  5-angIed,  prominently  grooved  between  the  angles 
oue-twelfth  to  one-tenth  inch;  generally  blackish  except  at  the 
base  where  it  is  yellowish;  the  scar  at  base  with  a  small  circular 
opening,  and  whitish  border;  smoothisi:  (see  Bgure),  pappus  of  fine 
white  capillary  bristles;  the  upper  part  of  beak  expanded  into 
candelabra  form,  bearing  the  foraewhat  fragile  pappus. 

Joe-Pye  Weed  iEupatorium  purpureum  L.)- 
Achenes  smooth,  prominently  ribbed ;  5-angled,  truncate ;  about 
one-eighth  of  an  inch  long ;  base  white ;  pappus  with  numerous 
tawny-colored,  capillary  bristles.  Miss  Mary  Nichols,  who  studied 
the  aehenial  hairs  of  E.  vUlosum,  finds  that  they  are  short  with 
lateral  canals.  The  aehenial  hairs  of  E.  purpureum,  according 
to  Mr.  Fracker,  are  simple,  in  E.  vUlosum  duplex. 
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ripite  SISA  Flfaie  B4SB  Tlgare  848C 

Fta.    MS.      Seeds  of    Bnakeroot    {Bwpalorlwm   vrMeasfoHum)    and   Joa-PTttWMd 
(Bnpatorlum  jmnnH-mtm).    A.    BupotoriKm  punmrMim.    B.    A«hantal  h&ln 


FlrireMSl  F1ciireMS2 

Fki.   t4l.     1.     Halra  from  acbenium  of  Btitiatorium  vHIsnHit.     1.     Sarfac«  •( 

AcheDium  Of  Swpotoriwm  urMoovrotlum. 

(DrawlDKS  by  8.  B.  Fracker.) 

False  Boneset  {Ktthnia  eupatorioidea  L.). 

Acheoes  oblong,  columnar,  10-15-ribbed ;  blackisb  or  reddish,  base 
with  prominent  dislike  area  marked  by  circular,  somewhat  bolgisff 
ring;  from  one-eighth  to  one-tenth  inch  in  len^;  pappus  of 
fine  tawny  colored  capillary,  somewhat  brittle,  bristleB.  The  achenial 
hairs  of  Kuhnia  eupatorioides,  according  to  Alias  Mary  A.  Nichols, 
are  mostly  simple  and  short;  a.  few  duplex  hairs  also  occttr. 

Blazing-star  {Liatris  punctata  Hook.) . 

Achenes  10-ribbed;  slender,  tapering  to  the  base;  one-quarter 
to  one-third  inch  long;  grayish,  pubescent,  almost  pilose;  apex 
brownish;  scar  at  base  indistinct;  pappus  or  numerous  plumose 
bristles.  The  achenial  hairs  of  Liairis  gracUu,  according  to  Miss 
Nichols,  are  duplex  with  an  indistinct  wall  arising  from  the  base. 
The  hairs  of  L.  punctata,  according  to  Mr.  Pracker,  are  duplex 
and  simple. 
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FiBuceaUA  Figure  BSOB 

SetOe  (acheoea)  o(:  A.    Blkilnc  SUr  (JMatri*  punoiaca). 

Boneaet    (SuAola   rajiiitorioMas). 

(Dravlnsi  bj  Ada  Hwden.) 


Figure  361A  FliureUlB 

I.   asi.     Achenlal  hairs  of:   A'  EuAnia  eupatorUMea.     B.     Lfcitril  punctata. 
(DrawiQga  by  Fracker.) 


Broad-leaved  Gum-plant  {Orindelia  sqiuarosa  Dunal). 

Achenes  short,  thickened,  faintly  4-aDgled,  with  veins  between 
the  angles ;  curved ;  one-twelfth  to  one-eighth  of  an  inch  in  length  ;■ 
straw-eolored ;  apex  truncate;  base  with  light  scar.  The  related 
Bigelovia  nudata,  according  to  Mr.  Fracker,  has  duplex  hairs. 

Canadian  Goldenrod  {Sotidago  canadensis  L.). 

Achenes  minute,  nearly  terete,  obovate,  many-ribbed  j  brownish 
or  greenish,  somewhat  pubescent ;  pappus  of  numerous  Sne  capillary 
equal  bristles. 
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Fignre  3520  7lc.  gfiiD 

Fro.  3E3.  SMds  (achenes)  of:  A.  Qtua  Weed  idrtnO^Ua  tquarrota),  cnlarsed 
ftnd  natural  size.  The  one  at  the  top  shows  the  wrinkled  appeanuice  of  the 
corky-thickened  angles,  B.  Canadian  Goldenrod  ISoUdago  oanod^fifii).  C, 
Stiff  Goldenrod   (Sotidaoo  rigida).     D,  Late  Ooldenrod  iSoUdago  MTOtlaa). 

{A,  after  Hlllman,  Bull.  Nev.  Agr.  Exp.  Sta. ;  C,  drawlns  b^  Charlotte  U.  KUk; 
B  and  D.   drawings  by  Ada  Hayden). 

StifE  Goldenrod   (Solidago  rigida  L.)- 

Achenes  ribbed,  somewhat  4-aiigled,  with  minute  ribs  between 

the  angles ;  ecar  at  base  small,  whitish,  one-sixth  to  one-twelfth  in. 

long,  pale  straw-colored;  pappus  of  minute  capillary  bristles  of 

nearly  equal  size,  spreading. 

Late  Goldenrod  {Solidago  serotina  Ait). 
Achenes  minute,  somewhat  teretish,  many-ribbed,  minutely  pu- 
bescent, straw-colored,  one-twentieth  in,  in  length;  small  obovoid 
scar  at  base,  whitish;  pappus  spreading,  of  fine  white  capillary 
bristles. 
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WUlow-leaved  Aster  (Aster  saHdfoUus  Ait.)- 

Achene  slender,  pale  brown,  about  1.5  mm.  long  end  .25  mm. 

broad ;  5  longitudinal  riba  at  angles  of  seed ;  pappns  straw-colored, 

hairs  or  bristles  6  mm.  in  length.    The  achenial  trichomes  are  long, 

the  duplex  character  very  pronoonced,  according  to  Mr.  Fracker. 


i' 


Fix.  S5SA  Fls.  SS8B     '  Fil.SSSO  Fig.SBSD 

Fn.  SES.     Seoda  of  Aster,  Wblteweed  uid  Horseweed.    A,  Aater  aalMfotUu.     B, 
Dalsj'  Pleabane  or  Whlteweod  (EriBsron  onnuuj),     C,  Horgewead  IBrifftron 
canadsnala).    D,  Whitewaed  lErifforon  ramoaut). 
(A  and  B,  drawHigrs  by  Charlotte  M,  King;   C  and  D,  atter  Hlllman;  C,  BulL 
Nev.  Agi.  Exp.  Sta. ;  D,  Bull.  Mich.  Exp.  Sta.) 

He  found  much  variation  in  the  trichomes  of  the  genus.  The  hairs 
of  A.  drummondii  are  shorter.  The  trichomes  of  A.  tradesca/nti 
and  A.  macrophyllus  are  longer  and  more  slender  than  in  A.  drumlh 
mtmdii.  The  duplex  hairs  of  Aster  laevis,  A.  oblongifclius,  A.  novae- 
atigUae  and  A.  mvltiflorus  are  slender. 


P1(.9MA  F<K.S54B  FIs.354C 

Fio.  3E4.  Achenlal  haira  of  Asters,  A.  Aster 
aatlcifoiiiit.  C.  Alter  tradetcanti.  D.  Aalt 
muItt/loriM. 

(Drawings  by  Mary  A.  Nichols  and  S 
81 
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I>ai8^  Fleabane  {Erigeron  onnuus  (L.)  Fers.)- 
Acheneg  pale  straw  color,  smooth,  shining,  flattened,  oboTate; 
length  0.7-0.9  mm.;  the  apex  bears  a  row  of  small  Btraw-colored 
bristles. 

Horseweed  {Erigeron  oanadenais  L.). 

Aehenes  one-twent^-foarth  to  one-twentieth  in.  long,  white  or 

whitish,  oblong  lance-shaped,  much  flattened,  one  side  often  more 

convex  than  the  other:  scar  of  seed  with  small,  whitish,  raised 


rtt.  3(UA  FIi  8KB  rig.  SBSO  Fig.  BUP 

Flo.  SGG.    Achenla,]  halra  of  Asters  and  Blralorl^    A,    Aster  taeofs.    B.    Ast«r 
maorophyllua, .  C.    Atter  drvmmondU.    D.    Biffalovia  ntidala. 
(Drawings  by  Mary  A.  Nichols  and  B.  B.  Fr&cker.) 

border,  pubescent;  pappus  small,  of  numerous,  fra^e,  capillary 
bristles,  usually  breaking  away.  With  grass  seeds  and  lawn  mix- 
tures. 

Cup  Plant  {Silphium  perfoHatvm  L.). 

Aehenes  large,  two-flfths  in.  in  length,    dorsally   flattened,    2- 

winged,  notched  at  apex,  grayish  or  bronze-colored,  margins  thin. 

Marsh  Elder  (Iva  xanthifolia  Nutt.). 
Aehenes  obovoid,  brown  to  black,  with  somewhat  flattened  longi- 
tudinal faces  1.5  to  2  mm.  in  length,  longitudinally  striate  with 


Small  Ragweed  {Ambrosia  arlemisiaefolia  L.). 
Involucre  containing  a  single  achene  one-twelfth  to  one-sixth  in. 
long,  obovoid  or  globular,  tipped  by  a  tapering  beak  one-quarter 
length  of  involucre;  ridges  several  (4-10),  prominent,  with  pro- 
jecting tubercles,  short,  acute ;  color  grayish  or  brownish,  pubescent ; 
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SliiKl«  aehen*  ot  Cup 


Tig.  »UA.  rig.  SMB 

Via.   356.     Seeds  of  Small  HA«weed  and  Cup  Plant. 

Plant    (BIlpMum  perfoUatum). 

B.  Achenes,  various  vlewa  ot  Small  Kaswaad  lAmbrotia  artemiiiaefoUay  ;  A. 
Qve  BpeclmSDB  having  the  outer  covering,  and  showInK  the  crown  ot  teeth, 
or  spinea ;  B,  one  having  the  covering  partially  broken  away,  expoBlns  tba 
achene  1  C,  achene,  the  coverlnB  peralstlni  only  at  the  base;  D,  a  aecUonal 
view  ol  a  fruit:  E!,  a  group  Hhowlng  the  natural  size. 

(A,   drawing  by  Ada  Hayden ;   B,  after  Hlllman,   BuIL   Nev.   Agr.   Stzp.   Sta.) 

inTolucFe  reticolated,  somewhat  brittle,  achene  with  thick,  rather 
hard  wall;  cotyledons  5,  lai^e,  thick,  fleshy,  oily;  ctanlicle  short. 
In  clovers  and  alfalfa. 

Lance-leaved  Ragweed  (Ambrosia  bidentata  Michx.). 
Involucre  top-shaped  (turbinate),  closed,  yellowish  or  brownish; 
length,  exclusive  of  the  apine,  one-tenth  to  one-eighth  in. ;  1  very 
prominent  lobe  and  6  or  more  prominent  tubercles;  surface  of  in- 
volucre rough  and  hispid,  pubescent. 


C 


Fig.aSTA  Fig.  S57B 

Fro,   8B7.     Seeda  of  some  Ragweeda. 

pallaalacftfi.     C. 
<DrawlnKB,   A.   Charlotte   M.   King; 


Mich.  Exp.   Sta.) 


I.     AmbToila   bidentala,     B.     Ambrosia 
Ambroala   tri/Ida. 
Ada   Hayden:   C.   aftor  Hlllman.   Bull, 


3/ Google 
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WeBtem  Ragweed  {Ambrosia  psUostachya  DC.)- 
Bur  teretiah,  one-eighth  to  one-fifth  in.  long,  obovoid,  with  beak 
less  prominent  than  in  preceding  species;  tubercles  when  present, 
short ;  ridges  4-5 ;  color  grayish ;  pubescent ;  involucre  pitted,  readily 
removed  leaving  brown  achenium,  with  short  beak ;  cotyledons  large, 
fleshy,  oily.    In  clover  seed. 

Large  Ragweed  {Ambrosia  trifida  L.). 
Achene  one-fifth  to  three-tenths  in.  in  length,  one-sixth  in.  across 
at  widest  jwrtioD  near  upper  end,  containing  seed  one-fifth  to  three- 
tenths  in.  long,  or  in  extreme  cases  nearly  one-half  in.;  width  at 
upper  end  1.6  in.,  involucre  obovate,  narrow  below,  gradually 
widening  toward  top,  tipped  by  tapering  beak ;  fruit  prominently 


P<B.  35!tB 
Fia.    3E8.      A.     Wtalte-leav«d   Franserla.    IFranaerla   diicolor). 

HookeHana.     A,  bur  enlarged ;  B,  natural  size ;  C,  bur  cut  lengthwlBe. 

(A,  drawings  by  Ada  Hayden  and  Charlotte  M.  KIde;  B,  after  HlUman,  Bull 

Nev.  Agr.   Sup.   Sta.) 

ridged,  forming  rather  long  projecting  tubercles,  4-10  in  number, 
near  upper  end ;  involucre  pitted  or  marked  by  cross  ridges ;  color 
grayish  or  brownish ;  pubescent  or  nearly  smooth ;  encloses  a  single 
achene,  commonly  called  seed ;  outer  portions  of  achene  blackish  or 
brownish;  embryo  with  large  thick  cotyledons;  seed  oily,  caulicle 
thick,  short.     In  uncleaned  clover  seed. 
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White-leaved  Franseria  {Franseria  discolor  Nutt,). 
Involucre  with  burs  from  a  little  less  than  one-quarter  in.  to 
filig:htly  more  in  length,  with  2  achenes,  each  in  a  separate  cell, 
oblong,  with  2  pointed  spines  usually  incurved  at  apex  and  tapering 
base ;  several  prominent  ridges ;  3  or  more  tubercles,  furrowed ;  light 
straw  color,  surface  pubescent ;  achene  slightly  reticulated. 

Hooker's  Franseria  {Franseria  hookeriana  Nutt). 

Involucre  lanceolate  or  oval,  two-fifths  in.  in  length,  with  a  promi- 
nent conical  spine  «nd  numerous,  straight  or  recurved  rigid  spines, 
variable  in  number,  as  long  as  the  width  of  the  bur ;  surface  wrin- 
kled; involucre  with  one  elongated  achene;  color  yellowish,  slightly 
pabescent. 

Cocklebur  (Xanihium  canadense  Mill.). 

Involacre  containing  2  seeds;  three-quarters  to  one  in.  or  more 
long,  each  in  a  separate  cell,  the  lower  placed  further  down  in  the 
bur  than  the  upper;  bur  hard,  woody,  thick-walled,  bearing  numer- 
ous hispid  recurved  spinra,  the  2  spines  at  the  end  thicker,  heavier, 
and  incurved ;  surface  of  achene  blackish  in  color,  thin-walled ;  and 
embryo  slender  with  2  long  cotyledons  and  a  thick  caulicle ;  each 
seed  cavity  connects  with  a  channel,  frequently  may  also  show 
styles  connecting  with  this  channel;  odor  of  seed  strong. 


Flg.359A  PIB.35RB 

Pio..  3E9.     Burs  of  Cockleburs.     A,     Common  Cocklebur  IXanthtam  caniulen««), 
vtth  v[ew  of  entire  bur,  and  of  cross  section  showing  the  pa.lr  of  seeds  in  plocs. 
B.     Spiny  Clotbur  or  Cocklebur  (_Xanthium  aplnDsum). 

(After  Hlllman,  Bull.  Mich,  Agr.  Exp.  Sta.) 

Cocklebur  (XwtUMum  spinosum  Kearney). 
Involucre  one-third  to  one-half  in.  long,  cylindraceous,  obtuse, 
-armed  with  short  prickles,  inconspicuous,  2-beaked,  or  pointless, 
occasionally  a  single  straight  spine;  hnr  oblong  or  somewhat  flat- 
tened ;  surface  sparingly  covered  with  slender  hooked  prickles  one- 
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twelfth  in,  long;  color  doll;  smooth  or  covered  with  yellowish 
hairs ;  achenes  2  iD  each  bur. 

Cochlebur  {Xanthium  strumarium  L.)- 
Involucre  one  in.  long;  brownifii  in  color;  prominently  bristly 
spines  curved;  acbenea  2  in  each  bur;  closely  resembles  Z*.  can- 
adense. 

Rough-Ox-eye  {Seliopsis  scabra  Dunal), 
Achenes  thick,  obtusely  3-4-angled,  with  truncate  summit;  one- 
eighth  to  one-seventh  in.  long;  margins  pubescent;  blackish;  apex 
somewhat  depressed;  scar  at  base  light  or  straw-colored;  pappus 
none. 


lig.  s«OA  FiK.  «6DAi  F<E.  3«aB  Fi(.  saoo 

Fio.  3BD.     Seada  of  Hellopals  and  Rudbeckla.    A,  Al,  Ox-eje  (HeUoprtt  icabra). 

B.     Blaclc-eyed  Susan  or  Nlsger-head   (Radbeckta  Mrta)  ;  a.  two  views  of 

acheneo,  b,  achenes,  natuial  size.     C.     ConeHower  (Budfiecfcio  laetiiiata). 

(A,  C,  drawtngs  by  U  Collins:  AI,  Charlotte  U.  Kinfi:  B.  after  Hlllman,  Bull. 

Mlcb.  Agr.  Exp.   Sta.) 

Nigger-head  {Rudbeckia  Mrta  h.). 
Achene  purplish  black,  1.5-1.8  mm.  long,  tapering  slightly  from 
base  to  apex ;  a  distinct  ridge  at  each  of  the  4  angles  of  the  achene; 
each  side  with  line  longitudinal  strips;  no  pappus. 

Cone-flower  (Eu<S)eckia  laciniata  L.}. 
Achenes  4-angled,  brownish,  truncate,  one-fifth  in.  long;  min- 
utely roughened;  upper  end  with  projecting  truncate  point;  apex 
with  an  inconspicuous  scar. 

Gray-beaded  Cone-flower  (Lepachys  pinnata  Torr.  &  Gray). 

Achene  short,  flattened  or  angular,  one-tenth  of  an  inch  long,  2 
slightly  marginal  wings,  and  2  intermediate  ones,  or  only  1,  convex; 
apex  whitish,   depressed  with  slight  projecting  scar;  base  with 
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mcoDspicuous  scar  of  ne&rly  the  eame  color  as  the  reet  of  the 
achene. 

Snnflower  {Helianthus  armuus  h.). 
Achenea  obovate,  oblong,  somewhat  flattened,  one-fifth  to  one- 
quarter  of  an  inch  long;  with  appressed  pubescence  (see  flerore) 
especially  at  upper  end,  grayish  and  mottled  with  brown ;  marked 
by  longitudinal  lines;  more  prominent  ridge  in  center;  lower  end 
of  achene  notched,  containing  the  scar;  the  apical  sear  with  a 
slightly  elevated  circular  margin ;  cotyledons  lai^  and  fleshy.  The 
achenes,  according  to  Mr.  Fracker,  are  long,  slender,  and  duplex; 
H.  tuberosus  has  simple  and  seveiel-celled  trichomes  but  not  duplex. 
R.  occidentaJis  has  abort,  thick,  duplex  hairs. 


C^  ^ 


y 


He.  MIA  Ftc  atiB  Fir  ssio  fik.  mid 

Via.  Stl.     Seeds  of  Cone-flower  and  Sunflower.     A.     Coneflower  lI,«pachi/>  ptn- 
nota).     B  and  C.     Common  Sunflower   (.BeUanthua  aniiuua).     D.     Meadow 
Sunflower   iBeHanthua  irroiaB-inrattu). 
(A.  drawing  by  Ada  Hayden;   B   and  D,   drawings  bj  C.  M.   King;   C,   after 
HlUman,  Bull.  Mich.  Exp.  Bta.) 

Saw-toothed  Sunflower  {Eelianthtis  grosseserratus  Martens). 

Achenes  oblong,  narrowed  at  base  and  broad  at  apex,  flattened, 
with  2  edges,  and  1  prominent  ridge,  sometimes  2  on  each  side; 
one-sixth  to  one-fifth  iu.  long ;  pappus  of  2  lanceolate  awns ;  smooth 
or  slightly  hairy ;  brownish  or  lighter  color,  mottled  with  brown ; 
the  scar  at  the  end  is  in  the  form  of  a  small  notch;  the  renmant 
of  a  corolla  tube  at  the  apex;  cotyledons  fleshy. 

Prairie  Sunflower  {Helianthus  petiolaris  Nutt.). 
Achenes  obovate-oblong,  but  slightly  flattened,  villous  pubescent, 
(see  figure),  a  prominent  longitudinal  ridge  and  several  lines  on 
each  side ;  grayish,  mottled  with  brown ;  scar  in  notch  at  the  lower 
end;  scar  on  upper  end  circular;  cotyledons  2,  large  and  fleshy. 
According  to  Mr.  Fracker,  the  acheni<al  hairs  are  long  and  slender 
and  duplex. 
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Pra.  3«2.     Seeds 


Fir  WU  Fig.  861B 

f  SuBflowera.     A.     Prairie  Sunflower   (fl'eMan(h«»  p«(ioIart«}. 
I.    Wood  Sunflower  (fieliontftua  ((rumo»u>). 

(Dr&nlnES  by  L.  R.  ColtlnB.) 


Wild  Sunflower  (ffelwmfAws  sfniwiosus  L.). 
Achenes  obovate,  flattened,  several  fine  lines  and  a  lon^tudinal 
ridge  on  each  side,  one-sixth  to  one-fifth  in.  long,  nearly  glabrous; 
yellowish'  or  light  brown,  finely  mottled,  except  near  apex  and  base 
which  "are  lighter  in  color;  loWer  end  marked  by  small  distinct 
soar,  occurring  in  a  notch;  upper  end  bearing  large  circular  scar; 
cotyledons  2,  large,  fleshy. 


Fig.  3638  Fig,  3630  FtB.SBSD 

1.  363.    Achenlai  hairs  of  Sunflower  seeds.    A.    Artichoke  (fleHonthns  tubsr- 
o«tia).     B.     Prairie  Sunflower  (HellOBlhus  oocWentoHs).     C.     Common  Sun- 
flower (HeHonfhm  annuus).     D.     Prairie  Sunflower  (HeHonthtu  pallolorU). 
(Drawings  by  S.   B.   Frucker.) 
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Spanish  Needles   {Bidens  hipinnt^a  h.). 

Achenes  ezclasive  of  awns  ooe-half  to  three-fifths  in.  long,  linear, 
4-&u^led,  slightly  pubescent ;  pappus  confflsting  of  usually  4  dlver- 
grait  downwardly  barbed  awns,  lighter  in  color  than  the  aehene; 
base  of  seed  with  a  lightish  ringed  border  and  a  small  depression. 


Seeds  of  Spanish  Needles,  PltchforkB.  or  Bootjacks,     a.  Spanlsb 
Needle    (Sfdena   frondotai,    b,    Bldena    MplnnaCa. 
B.     Bidem  dttooklea. 
(Drawings  by  Charlotte  M.  King.) 


Small  Stick-tight  (BideJis  d^scoidea  (T.  &  G.)   Britton). 
Achenes  small,  fiat,  narrowly    acuminate,    upwardly    strigose; 
pappus  of  upwardly  hispid,  rarely  downwardly  barbed  awns. 

Beggar-ticks  {Bidens  frondosa  L.). 
Achenes  flattened,  oval  or  obovate,  three-tenths  to  two-fifths 
inch  exclusive  of  the  awns;  slightly  ciliate  on  the  margins  (see 
figure) ;  awns  generally  diverging,  downwardly  barbed ;  corolla 
tube,  whitish,  with  small  opening  in  the  center;  basal  portion  of 
aehene  with  a  prominent  depression  with  a  light  border.  The 
achenial  hairs,  according  to  Miss  Mary  A.  Nichols  and  Mr.  Fracker, 
are  duplex.  In  B.  cemua  they  are  simple.  The  related  species 
(B,  aristosa)  formerly  called  Coreopsis  has  duplex  hairs,  -although 
some  hairs  are  simple. 
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Fia.    SAG.     Achenlal 


F1(.SS50 
iBiFH   of   BeKgar-tlcXs.     A.     Bidena   frmtdoia. 
cemua.     C.     Bldent  arUloaa. 
(Drawings  by  M&Ty  A.  Nichols.) 


Sneezeweed  {Selenium  atitumnate  L.). 

Achenes  Btraw-colored,  with  several  longitudinal  Hbs,  lengtli  1 
mm.,  breadth  0.3  mm.  at  apex,  toward  which  the  achene  widens; 
surface  bears  scattered  appressed  hairs;  pappus  several  chaffy 
points  on  mai^^  of  truncate  apex. 


Fetid  Marigold  {Dyssodiia  papposa  (Vent.)  Hitchc). 

Achene  slender,  4-angled ;  length  3  mm.,  width  at  truncate  apex 
.75  mm.;  black,  with  numerous,  scattered,  appressed  black  hairs; 
pappus  a  row  of  chaffy  scales,  dividing  into  numerous,  rough, 
bristly  hairs;  3  mm.  long.  According  to  Mr.  Fracker,  the  aehenial 
hairs  are  simple  and  duplex,  the  tip  in  duplex  hairs  deeply  deft. 
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FIg.SeU  Fig.  36fiD  rif.  8660 

Fio.   3S6.     Seeds  and  acbenlal   halra   of   Sneezeweed   and   Fetid  MarlKold.      A. 

Sneezeweed  (Helenlum  aufumnals).  B.  Fettd  Marlsold  (DjiaModiia  poppom). 

C.     Achenlal  hairs  of  Fetid  Marigold. 
(A  and  B,  drawlnga  by  Charlotte  M.  King ;  C,  from  drawing  by  Mary  A,  Niehola) 

Yarrow  (^Achillea  millefolium  L.). 

Achenes  one-twelfth  to  one-tenth  in.  long,  oblong  to  obovat«, 
somewhat  compressed;  light  on  the  margin,  the  remainder  some- 
what brownish ;  sometimes  slightly  curved,  base  with  prominent  scar 
with  slightly  raised  border ;  apex  larger  with  a  notch  in  the  center 
and  a  projecting  knob;  surface  of  the  achene  marked  with  fine 
lines;  pappus  absent. 


Fig.  867A  Fig.  3678 

Fio.  361.    Seeds  qI  Yarrow  and  Mayweed.    A,  Tarrow  {AoMllea  millefoUum')  ;  a, 
seeds   (achenea)   In  side  view,  the  two  at  the  left  showing  the  minute,  cir- 
cular scar ;  b,   group  showing  the  natural  size. 
B.  Mayweed    lAnthemis   cotula)  ;   a,   a  group  of   seeds  showing  the  prevailing 
forms :  b,  a  group  showing  the   natural   size. 
(After  HlUman.  Bull.  Nev.  Akt.  Exp,  Sta.) 

Mayweed   (Antkemis  cotula  L.). 

Achenes  one-twentieth  to  one-siiteenth  in.  long,  oblong  with 
prominent  tubercled  ribs,  or  oeeasionally  smoothish  curved,  the  base 
tipped  with  smooth  nipple-like  projections;  pappus  absent;  straw- 
oolored  to  light  brown ;  bearing  a  projection  scar;  base  with  round, 
light-colored  scar.     Common  in  clover  and  grass  seeds. 
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Ox-eye  Daisy  {Chrysanthemum  leucanthemum  L.)- 

Achenes  flattened,  club-shaped,  straight  or  slightly  curved,  one- 
tweutieth  to  one-tenth  in,  long,  oblong  j  angles  white,  with  brown 
interstices ;  5-10-ribbed ;  small  scar  at  basal  end ;  pappus  wanting. 


a 


a.  36S.  Seeds  o!  Ox-eye  Daisy  iChryaanthemum  leucanthemum).  A,  pre- 
vailing forms  of  seeds  (achenes)  ;  B,  one  In  cross  section ;  C,  B  BrouD 
BtiowliiK  the  natural  size. 

(After  Hlllman,  Bull.  Nev.  Agr.  Bxp-   Sta.) 


Wormwood  {Artemisia  biennis  "Willd.), 

Achenes  brown,  smooth,  from  3-4  flattened  faces,  angled  between 
longitudinally ;  length  .8  mm.,  width  .3  mm.,  broader  at  apex  than 
at  base. 


^. 


Fig.  3fl9B 
Fire  weed,       A.       Wormwood     (ArtemieUi 

Mennia)  :  a,  achenes.  b,  natural  siie. 
Flreweed    {Erechtilea   hier<u:lfoHa)  ;   a,    achenea    b,   natural   size. 
(After  HUlman,  Bull.  Nev.  Agr.  Exp.  Sta.) 


Firewoed  {Erechtites  hieracifolia  (L.)  Raf.). 

Aehene  linear-oblong,  straight,  or  curved,  prominently  striate, 
pubescent,  beakless,  one-sixth  in.  in  length ;  upper  end  with  a  white 
ring,  witliin  the  ring  a  slight  depression ;  scar  at  the  lower  end  with 
whitish  ring,  and  a  small  depressed  opening;  pappus  of  numerous 
white  soft,  capillary  bristles. 
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Indian  Plantain  (Cacalia  tuierosa  Nutt.). 

Achenes  oblong,  straight,  or  slightly  curved,  one-fifth  in.  in 
length ;  brown ;  prominently  ribbed,  the  riba  minutely  roughened ; 
the  apex  of  the  seed  with  a  slightly  projecting  rim  or  border  to 
which  the  pappus  is  attached;  the  base  with  a  circular  ring;  pappus 
with  numerous  fine,  white,  capillary  bristles. 


PIf.STOA  FlB.STOB 

Fia.  370.    Seeds  of  Indian  Plantain  and  QroundBel,    A.    Indian  Plantain  (CeaHa 
Euli«ra«a).     B.     Qroundsel   (Seneoto  vulparla). 
(Drawings  by  Charlotte  U.  King.) 

Groundsel  {Senedo  vulgaris  L.). 

Achenes  teretish  or  those  of  marginal  fiowers  compressed,  narrow, 
cylindrical;  5  or  10-ribbed,  pubescent;  one-half  in.  long;  upper 
part  expanded,  extending  beyond  narrow  portion  of  upper  part  of 
achene ;  lower  portion  with  a  depression ;  color  reddish ;  pappus  of 
fine,  white,  capillary  bristles. 

Burdock   {Arctium,  lappa  h.). 

Achenes  3-5-ridged,  upper  portion  truncate,  one-fifth  to  one- 
fourth  in.  long,  compressed  or  oblong,  nearly  straight  to  slightly 
curved,  3-angled;  surface  mottled  in  appearance,  due  to  the  small 
serrulate  scales  with  projecting  tips  of  ridges  beyond  the  border; 
scar  surrounded  by  a  circular  lighter  colored  area;  scar  at  base 
lighter  in  color;  pappus  of  numerous  short  scales.  In  commercial 
seeds,  occasionally. 
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Fuj.  tTl.    Beede  of  Burdock  (Arctium  lappa),    a.  a  side  view  of  one  of  Ui«  Inner 

achenea  of  a  bur;  b,  Bhowlag  the  Inner  surface  of  a  curved,  outer  aetaene, 
add  exhibiting  the  character  of  the  apex,  both  enlarged ;  c,  a  group  iliow- 
Ing  natural  slie. 

(After  Hlllman.  Bull.  Nev.  Afrr.  Ebn>-  Sta.) 

Tall  Thistle  {Cirsiwn  altissimam  Willd.)- 
Aehenea  laneeolate-obovate,  tapering  toward  lower  end,  and  Bome- 
what  narrowed  toward  the  apex,  wider  in  the  middle,  one-eighth  in. 
in  length ;  width  one-twelfth  in. ;  dull  brown  or  grayish  excepting 
light  colored  ring  at  upper  end;  numerous  fine  ridgea;  apex  con- 
cave, with  the  remnant  of  corolla  tube  projecting  from  the  center; 
color. uniform;  not  marked  by  light  and  dark  areas  as  Ae  bull 
thistle. 


il    ^ 


Fig.  372A  FtE.  S73B 

Fra,   ST2.     Seeds  o(  Thistles.     A.    Dllferent  views  of  Canada  Thistle   (Oirabtm 

arvente).      B.      Bull    Thistle    (CIrsJum    (oneeoJotuni). 

(Drawings  by  Charlotte  M.  King.) 

Canada  Thistle  {Cirsium  arvense  (L.)  Scop.). 
Achene  lanceolate,  narrowed  at  lower  end,  tapering  from  some- 
what thickened  top,  one-twelfth  to  one-eighth  in.  long;  the  cup- 
shaped  top  with  a  projecting  conical  portion,  straight  or  sUghtlr 
curved;  marked  with  longitudinal  dark  lines  or  furrows;  apex 
with  a  light  colored  border,  giving  appearance  of  a  ring.  Found  in 
seed  of  small  grains,  clovers  and  grasses. 
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Field  Ttiistle  (Cirsivm,  discolor  (Muhl.)  Spreng.). 

Achenes  obovate,  inner  edge  nearly  straight,  outer  curved,  convex ; 

one-seventh  to  one-sixth  in.  long,  tapering  from  narrowed  base 

to  apex,  upper  part  longitudinally  etnated,  slightly  pigmented; 


Flo.   STS.     S«edi  of  Thistle.     3.     Clraium  altiatimvm.     4.     CireUtm  diaootor.     B. 

CIrHam  undulotum.      t.     Ctrtivm  ioente. 

(Dranlng;  by  Charlotte  M.  King.) 

grayish,  npper  part  yellowish  for  one-third  length  of  the  achene. 
Found  in  seed  of  alfalfa  and  red  clover. 


Iowa  Thistle  {Cw-sium  ioense  (Pammel)  Pemald). 
Achenes  obovate,  lanceolate,  one  side  of  seed  straight,  outer  side 
slightly  convex,  one-fifth  to  one-fourth  in.  long,  one-twelfth  to  one- 
sixteenth  in.  in  width,  gradually  tapering  from  lower  end  toward 
npper  end,  prominently  widened  just  below  the  apex,  marked  by 
longitudinal  striations  and  dark  areas,  upper  part  yellowish,  promi- 
nent rim  glossy;  apex  concave,  with  the  prominent  projecting  rem- 
nant of  flower  center. 

Bull  Thistle  (Cirsium  laneeolatum  (L.)  Hill), 
Achene  lanceolate,  curved,  tapering,  in  many  oases  somewhat 
angular,  one-eighth  to  one-sixth  in.  long;  brownish,  not  darkly 
striated,  marked  with  definite  grooves,  upper  part  lighter,  ringed, 
also  showing  at  center  of  concave  apex ;  apex  with  projecting  point. 
Found  in  red  clover  and  in  alfalfa  seed. 

Wiavy-leaved  Thistle  (Cirsium  unduiatum  (Nutt.)  Spreng.). 
Achene  in  general  outline  lanceolate,  tapering  from  base,  inner 
edge  slightly  convex,  several  prominent  ridges,  light  brown,  not 
pigmented;  upper  part  yellowish;  apex  with  prominent  rim  and 
prominent  remnant  of  corolla  tube;  achene  slightly  thicker  than 
that  of  C.  discolor.    Found  in  seeds  of  red  clover  and  alfalfa. 
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Chicory  (Ciehorium  intybiia  L.). 

Acbenes  oblong,  ribbed,  5-«iigled,  spotted,  grayish  or  straw- 
colored,  with  darker  spots,  one-twelfth  to  one-eighth  in.  in  length 
apex  with  the  base  of  the  pappus  scales  extending  beyond  the  scar; 


Fio.   3T4.     Chtcor7   (Clohortum  imj/but).     A.  B,  two  vlaws  of  seeds:  C,  aeed«, 

natural  «Ize. 

(After  Hlllman,  Bull.  Mich.  Art.  Exp.  Sta.) 

minutely,  transversely  roughened;  base  of  seed  lighter  in  color,  with 
small  depressed  scar ;  achenes  from  the  inner  part  of  the  fiower  more 
slender  and  straight  than  from  outer  part.  Found  with  various 
commercial  seeds. 


Corn-flower  {Centaurea  cyanus  L.). 

Achene  oblong  or  obovoid,  compressed,  one-sisth  to  one-fifth  in. 
long;  smooth,  shining;  with  inconspicuous  veins  or  nerves;  lower 
part  of  achene  oblique ;  ivory-white ;  the  elliptical  or  somewhat  eir- 
colar  scar  at  base  with  whitish  rimmed  border,  depressed,  made  up 
of  soft  tissue ;  pappus  of  several  series  of  scaly  bristles ;  brownish 
in  color.  The  aehenial  trichomes,  according  to  Mr.  Pracker,  are 
long  and  simple. 

Bamaby's  Thistle  (Centaurca  solstitialis  L.). 

Involucre  ovoid,  1.5  cm.  in  diameter,  with  stout  straw-colored 
spines,  widely  spreading;  achene  cream  or  pale  brown  after  matted; 
length  2  mm.,  scar  of  attachment  in  a  notch  above  rounded  base; 
apex  truncate,  bearing  tubercle  in  the  center. 
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Fig.tniA.  FiB.STSB  Fig.  R7M} 

Fig.  8T5.  Se«da  ol  Com-aoner  mid  Knapweed.  A.  Baraaby'i  Thistle  or 
Kn&pneed  (Centaurea  lolatitUtU*)  ;  &,  achene  witb  pappus,  c,  pappus  re- 
moved, b  and  d,  achenes,  natural  slie. 

B.    Corn-flower  (Centaurea  ot/anutt.    C.    Achenlal  hairs  of  Corn-flower. 

{A,  after  Hlllroftn.  BulL  Ner.  Asr.  Exp.  Sta. ;  B,  alter  Nobtte;  C,  di«.wlng  by 

S.  B.  FTacker.) 

Bristly  Ox-tongue  (Ptcris  echioides  L.), 

Achene  elliptical,  narrowed  at  base,  with  projection  at  tip ;  one- 
tenth  in.  in  length ;  light  brownish  red ;  wrinkled  transversely,  espe- 
cially toward  apical  end.    Found  in  seed  of  alfalfa  and  clover. 


Oyster  Plant,  Salsify  {Tragopogon  porrifalius  h.). 

Achenes  linear,  terete,  beaked  or  long,  covered  with  scalelike 
tabercles  on  the  ribs,  or  merely  roughened,  light  straw-colored  or 
darker  pappus  of  numerous  plumose  bristles;  small  scar  at  apex, 
whitish  with  a  depression  scar  at  base  with  an  oval  depression. 
Reported  as  a  "weed  of  alfalfa  meadows." 

Meadow  Salsify  (Tragopogon  pratensis  L.). 

Achenes  linear,  terete,  one-half  in.  or  little  more  long,  exclusive 
of  beak ;  scar  at  base,  whitish,  with  an  oval  depression ;  beak  one- 
third  in.  long;  scar  at  end  of  beak  whitish,  with  a  depression, 
striate,  smooth  or  slightly  roughened,  light  straw-colored  or  darker; 
pappus  of  numerous  soft,  brownish,  plumose  bristles. 
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Flr.nSA  F1(.878A1  Fis.STSB  Fig.  1760 

Pro.  STe.  Seeds  ot  PierU  and  Tragopogan.  A  ana  Al.  Brlaily  Oi-tongiie 
IPtcrU  ecMoUei),  B.  Oyster  Plant  ITragopogtin  forrifoUtu)  ;  a,  a«benea 
enlarged,  b,  acbenea  natural  alie. 

C.      Meadow    Saletfy    (Tragofogon   f>rat«n«i«). 

(A,   drawings  by  L.   R.  ColllDs;   B,   after  Hlllman,  Bull.  Mich.  Asr.   Exp.   Sta. : 

C,  drawlnK  by  C.  M.  King.) 

Dark-seeded  DandelioD  (Taraxacunt  erytkrospermum  Andrz.). 

Acbenes  one-aixtti  to  oae-fif th  in.  long ;  lance-abaped,  or  spindle- 
shaped,  5  longitndmal  ridges,  upper  end  with  rough  tubercles,  per- 
sistent long  beak  about  two-fifths  in.  long,  brownish,  somewhat 
pointed,  prominently  ribbed ;  pappus  of  numerous  capillary,  fragile, 
white  bristles ;  color  reddish ;  toothed  at  apex ;  beak  and  pappus  both 
shorter;  achenes  more  prominently  tubercled  than  in  T.  officinale. 


5    I 
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F^a.   3TT.     Dandelion  seeds.     A. 

permvmi  ;  a,  seed  enlarged,  1 
B.      Common   Dandelion    (Taraxa. 

or  the  two  similar  faces  ot  ai 

the   minute   surf  ace-scales  wl 

B,  a  group  ol  seeds,  natural 

a  group  showing  common  variation  In  the  form  of  the 
(After  Hlllman  :   A,  Bull.  Mich.   Agr.   Exp.   Sta, :   B,    Bull.   I^ 


Fig.  37TB 
Red  Seeded  Dandelion    {Taraxacum  srvthroi- 

and  c.  seed,  natural  size,  c,  with  pappus, 
urn  officinale).       A.  an  enlarsed  view  of  ona 

achene.  In  which  no  attempt  Is  made  to  ahow 
tch    are    not   evident   under   the   ordinary  lena. 


.  Age.  Exp.  BU.) 
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Dandelion  (Taraxacum  officinale  Weber). 
Achenes  two-fiftbs  in.  long  inclnding  persistent  beak,  foaiform  in 
ahape,  prominent  ribs,  and  projecting  teeth  at  ribs,  especially  at 
npper  end ;  beak  four-fifths  to  one  in.  in  length ;  aohenes  light  gray  in 
color,  otherwise  like  preceding;  pappus  capillary,  whitish,  fragile. 
With  grass  seeds. 

Field  Sow  Thistle  [Sonchus  arvensis  L,). 

Achenes  dark  reddish  brown,  dull,  ends  slightly  truncate,  length 

2.5-3  nun.,  width  0.8  mm.,  somewhat  flattened,  with  4  strong  ribs  or 

angles,  between  which  lie  smaller  ridges ;  numerous  transverse  ridges 

on  the  ribs. 


FIb, 37KO 

Fia.  ST8.     Seeaa  of  Sow  Thistles.    A.     Field  or  Perennial  Sow  Thistle  (SoiktAu« 

arvffKtia)  ;  B.  natural  size,  showing  pappus  on  one  achene. 

B.  SoncAu*  oleracevi,  different  views  o(  achenes. 

C.  Sonchtu  asper,  A  and  B,  dtrferent  views  o(  achenes,  C,  achenes,  natural  slia. 

(After  Hillman.  Bull.  Mich.  Agr.  Exp.  Sto.) 

Spiny  Sow  Thistle  (Sonchus  asper  Vill.). 
Achenes  broadly  oblong  or  lance-ahaped,  similar  faces,  many- 
ribbed,  one-tenth  in.  long,  slightly  pubescent,  prominent  ridges 
minutely  roughened;  base  with  a  minute  scar,  browniBh;  the  apex 
with  projecting  point  and  fine,  capillary,  white,  bristles.  Found 
with  grass  seeds. 
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Sow  Thistle  (Sonchus  deraceus  L.). 
Achenes  light  brown,  fattened,  ribbed,  the  prominent  ribs  roagh- 
cned;  one-eighth  in.  long^  pappus  of  white  capillary  bristles,  much 
like  the  preceding.     "Apt  to  occur  among  grass  seeds." 

Wild  Lettuce  {Laetuca  canadensis  L.). 
Achene  three-twentieths  in.  in  length,  straight  or  curved,  sides 
somewhat  unequal,  transversely  wrinkled,  blackish  brown,  beat  one- 
twentieth  in.  long,  shorter  than  in  L.  floridana;  one  faint  rib  on  each 
side  of  prominent  midrib ;  decidedly  convex  on  each  side  of  midrib 
to  the  flattened  margin ;  9car  with  whitish  ring  and  small  depression ; 
pappus  white,  capillary.  Much  like  L.  floridana,  beak  smaller  and 
shorter.    With  commercial  seed. 


Pio.   379.     Seeds  of   Lettuce.     A   Laduca  canmientia!  a.   enlarged   achene,  b, 

natural  size.     B.     Lacluca  floridanii. 
(A.  after  Hlllman,  Bull.  Mich.  ABr.  Bxp.  Sla. ;  B,  drawlnB  by  Charlotte  M.  King.) 

False  Lettuce  (Laetuca  floridana  (L.)  Gaertn.). 
Achene  brown,  transversely  wrinkled,  three -twentieths  to  seven- 
fortieths  in.  in  length,  straight  or  slightly  curved;  beak  light 
brown,  about  one-fifth  in.  long,  generally  persistent,  convex;  ribs 
rather  faint,  1  on  each  side  of  prominent  midrib,  strongly  convex 
on  each  side  of  midrib,  margin  flattened ;  pappus  white,  capillary. 

Prickly  Lettuce  (Laetuca  scariola  var.  integrata  Gren.  &  tlodr.). 

Achenes  brownish,  margin  somewhat  lighter,  surface  roughened, 

one-ninth  to  one-sixth  in.  long ;  beak  one-tenth  to  one-eighth  in,  long, 

lance-shaped,    straight    or    slightly    curved,    upper   end    tapering- 
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FlQ.  380.  Lettuce  Seeas.  A.  Lactwia  arariota;  A,  side  view  of  an  achene,  en- 
larsed.  B.  a  group  of  the  same,  natural  elxe.  C,  an  achene  bearing  Its 
beak  and   fragile  pappus. 

B.     Prickly  tiettuce    (Lactvoa  tcarlola  var.  intaproto.) 

(A,  after  Hltlman,  Bull.   Nev.  Art.  Exp.  Bta. ;   B,  drawing  by  U   R.   Colllna.) 

toward  the  beak,  somewhat  flattened,  on  one  side  mai^ned,  faces 
convex,  with  5-7  longitudinal  nerves;  scar  circular,  with  a  small 
depression. 

Rattlesnake  Root  {Prenatttkes  alba  L.). 

Achene  oblong  or  columnar,  truncate,  somewhat  fattened,  4-5 
angled,  brownish ;  upper  part  with  a  projecting  ring  to  which  the 
bristles  of  pappus  are  attached ;  scar  at  the  base  whitish,  not  prom- 
inent ;  one-eighth  in.  in  length ;  pappus  tawny. 


Fig.  8MA  lig.  3S1B 

Seeds  of  Rattleanaka  Weed  and  False  Calais.     A.     Rattlesnake  Weed 
(Prenanthea  alba),     B.     False  Calais  (Agoaeria  cuapidala). 
<Drawlngs  by  Charlotte  H.   King.) 
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False  Calais  {Agoseris  cuspidata  (Pursh.)  Stend.). 

Acbenes  fusiform,  slightly  contracted  at  the   apex,  with  10 

prominent  ribs;  one-half  in.  long,  or  little  longer;  pappus  of  soft, 

white,  capillary  bristles ;  scar  at  base,  whitish,  with  a  small  opening. 

Orange  Hawkweed  {Sieracium  aurantiacwm  L.). 

Achene  oblong,  columnar,  one-tenth  in.  long;  blackish  or  dark 
brown,  marked  with  prominent  longitudinal  ridges,  minutely 
roughened;  base  of  achene  with  small  circular  raised  border,  lighter 
than  remainder  of  achene;  pappus  of  numerous  somewhat  brown- 
ish bristles,  frequently  breaking  away  near  the  top  of  the  achene, 
then  showing  short  bristles. 


FiQ.   3SZ.      Seeds   of   Hawkweeds.   A   and   Al,   Oranse   Hawkweed    (H'tomdum 

aurantlacutn).      B,  Hawkweed    (Hteradtim  catiadentei. 
(A,  after  HlUman,  Bull.  Mich.  Agr.  Exp.  Sta. ;  Al,  drawing  by  I^  R.  CoUini; 

B,  drawing  by  Charlotte  N.  King.) 

Hawkweed  (Sieracium  caiuidense  Mr,). 

Achenes  one-tenth  to  one-eighth  in.  lonj,  oblong,  columnar, 
10-15-ribbed ;  blackish  or  reddish ;  base  with  prominent  disklike 
area  marked  by  circular  ring;  apex  with  somewhat  fine  tawny- 
colored  capillary  bristles;  below  point  of  attachment  is  an  area 
bulging  outward;  capillary  bristles  have  tendency  to  break. 


Dig,l,z.cbyG0Oglc 


CHAPTER  III. 

MICROSCOPIC  STRUCTURE  OF 
SOME  WEED  SEEDS 

Br 

L.  H.  PAMMBL 

Md 

CHARLOTTE  M.  KING 


Di„i„«b,Googlc 


Di„i„«b,Googlc 


CHAPTER  HI. 

ORAMINBAE,*  GRASS  FAMILT. 

Smooth  Crab  Grass  {IHgitaria  humifusa  Pers,). 

A  cross  section  of  seed  shows  bnt  slight  development  of  the 
pericarp  and  teata.  The  epidermal  cells  of  the  former  are  smialler 
than  the  underlying  rows  of  cells  of  the, wall  of  the  ovary.  The 
testa  is  reduced  to  a  single  layer  of  cells,  longer  than  broad.  The 
aleurone  layer  is  filled  with  protein  grains.  The  starch  cells  of 
the   endosperm   are   larger   and   densely   pecked   with   polygonal 


PiQ.  383.     Structure  Of  the  Brain  fruits  Of  soma  Orasaea  (Oromfnaoa). 
Wild   Barley    (Bordevm  jubatum).      II.      Timothy    (Phleum  pratenae).      III. 
Smooth  Crab  Grasa    IDiffitarla  humifuia).     IV.      Sandbur    (Cenchnu  tribii- 
loldea).     V.     Millet   (Setarla  itaUca).     VI.     Corn   iZea  mavn).     VIT.     Barn- 
yard  Grasa    (Echinachloa   crutgalU). 

t-'teata.      al^aleurone.      en=endOEpemi.       n=nuceUuB. 
(Drawings  by  L.  H.  Pammet.) 


B  family  has  been  taken  from  tbe  accounCa  by  Fammal 
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Broomcom  Millet  (Panicum  miHaceum  L.). 

The  walls  of  the  ovary  are  similar  to  those  of  Digitaria  humifusa 
except  that  they  are  wider.  The  testa  is  much  compremed  and 
consists  of  several  layers  of  small  cells;  The  cells  of  the  aleurone 
layer  are  small,  somewhat  longer  than  broad.  The  cells  of  Qie 
starch  layer  are  similar  to  those  of  D.  humifusa. 

Barnyard  QiBsa' {Echinochloa  crusgidU  (L.)  Beauv.). 

The  adherent  glumes  in  this  species  consist  of  several  rows  of 
parenchyma  cells,  the  inner  portion,  of  one  row  of  thick-walled 
sclerotic  cells  with  pore  canals.  The  cells  of  the  pericarp  and  testa 
are  much  as  in  the  other  species,  thin-walled  and  compremed.  The 
protective  features  are  preserved  in  the  coriaceous  glumes.  The 
starch  and  aleurone  layers  are  similar  to  those  of  Digitaria 
huTtafuaa. 

Hongarian  Grass  or  Millet  {Setaria  iialica  {h.)  Beaav.). 

The  colorless  smooth  pericarp  is  but  slightly  thickened  and  con- 
nsts  of  three  or  four  rows  of  elongated  cells.  These  in  colored 
seeds  contain  the  pigment.  The  testa  is  but  slightly  developed. 
The  cells  of  the  aleurone  Itiyer  are  not  much  longer  than  broad, 
and  are  densely  filled  with  protein  grains. 

Green  Foxtail   {Setaria  viridis  (L.)   Beauv.), 

Dr.  A.  L.  Wintou  describes  the  microscopic  structure  as  follows: 
Empty  Glumes  and  Qhime  of  Sterile  Flower.  The  lower  empty 
glume  is  three-nerved  and  less  than  1  mm.  long;  the  upper  emply 
glume  and  the  glume  of  the  staminate  flower  are  five-nerved  and 
2  mm.  long.  In  miercscopic  structure  the  three  are  practically 
identioal.  1.  Outer  Epidermis.  Characteristic  of  this  layer  are 
the  elongated  cells  with  sinuous  side  walls  and  loi^tudinal  rows 
of  pits  60  arranged  that  one  pit  occurs  in  each  concave  bend  of 
the  wall.  On  the  middle  portion  of  the  mature  glume  each  of 
these  pits  is  so  lai^e  that  it  fills  completely  the  bend  of  the  wall, 
and  in  addition  has  a  thickened  border,  half  of  which  coincides  with 
the  cell  wall,  thus  giving  the  tissue  a  lacelike  appearance.  This 
structure  is  optically  delusive,  the  pit  borders  often  appearing  to 
be  the  cell  walls,  but  is  resolved  by  careful  focusing  and  comparison 
with  the  tissue  in  earlier  stages  of  growth.    In  addition  to  these 
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Fta.  ZM.    Qreen  Foxtail  (.Setaria  vlridtai.    I,  Bplkelet  with  lipe  fruit    g^,  lower 

empty   slume ;   k>,   upper   empty   slums ;   gt>,   glume,   and   p>,   palet   ot  tbe 

■tamloate  flower :  gP,  glume,  and  p*.  palet  ol  ferttte  flower ;  c,  caryopala ;  b, 

brlBtlee.    II  and  III.  caryopala  enctoaed  by  nowerlng  glume  and  palet    X  8. 

(After  Wlnton,  Conn.  Agr.  EStp.  Sta.) 

elongated  cells,  pairs  of  short  cells,  one  isodiametric,  probably  a 
hair-Bcar,  the  other  more  or  less  crescent^shaped,  occur  here  and 
there,  and  less  frequently  stomata  and  thin-walled  one  to  three- 
jointed  hairs.    2.  Mesopkyl.    Only  about  the  nerves  and  the  basal 


?lg.3»A  Pig.  SSfiB 

I.  38C.     Gre«Q  Foitail.     A.     Outer  epidermis  of  the  stamlnate  flower;  I,  at 

the  edge;  II,  In  the  middle.     X  300. 

Outer  epidermis  of  the  glume  of  the  fertile  flower,  showing  the  wrinkled 

central  portion  and  the  smooth  edge. 

(After  Wlnton,  Conn.  Agr.  Exp.  Sta.) 
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portions  of  the  glumes  is  tliis  coat  evident.  It  has  no  diagnostic 
importance.  3.  The  Inner  Epidermis  is  composed  of  elongated  cells 
with  straight  walls. 

Palet  of  Staminate  Flower,  Within  the  glume  of  the  staminate 
Sower  is  the  palet,  a  hyaline  scale  only  1  nan.  or  less  long  with 
s  notch  at  th«  end.  In  general  structure,  it  ifi  much  the  same 
as  the  other  thin  envelopes,  bat  the  cell  walla  are  thinner. 
1.  Outer  Epidermis.  The  narrow,  elongated  ceUs  are  wavy  in  out- 
line, bnt  pits  are  lacking  or  are  indistinct.  Isodiametric  cells  are 
thin-walled ;  jointed  hairs  also  ocenr.  2.  Inner  Epidermis.  Except 
at  the  base,  where  traces  of  mesophyl  are  sometimes  evident,  the 
inner  epidermis  immediately  underlies  the  outer  epidermis. 

Glumes  and  Palet  of  Perfect  Flower.  Both  the  glome  and  the 
palet  of  the  fertile  flower  closely  envelop  the  grain  at  maturity, 
the  former  being  strongly  convex,  the  latter  flat  except  on  the 
edges,  which  clasp  about  the  caryopsis.  At  the  time  of  flowering 
these  envelopes  are  thin  and  of  a  green  color,  but  at  maturity  they 
are  coriaceous,  silicified  and  of  a  brown  or  mottled  color.  Under 
the  lens,  numerous  tj-ansverse  wrinkles  are  evident  on  the  glume 
and  on  the  middle  or  flat  portion  of  the  palet,  the  lateral  portions 
of  the  latter  which  clasp  the  caryopsis  being  smooth  and  shining. 
1.  Outer  Epidermis.  Throughout  the  glume  and  on  the  middle 
portion  of  the  palet,  the  cells  are  isodiametric  or  moderately  elon- 
gated and  are  arranged  not  only  in  longitudinal  rows  but  alao  in 
irregular  transverse  rows,  the  wrinkles  being  formed  by  the  out- 
bending  of  the  cells  at  the  end  walls  and  the  inward  bending 
half  way  between.  At  the  time  of  flowering,  it  may  be  seen  that 
at  the  outer  surface  the  end  walls  are  sinnons  and  the  side  walls 
are  compoundly  sinuous,  but  farther  inward  the  end  walls  are 
nearly  straight  and  the  side  walls  are  simply,  not  compoundly 
sinuous.  At  the  end  of  each  cell  nearest  the  apex  of  the  envelope, 
a  cuticular  wart  bearing  a.  group  of  pits  is  usually  evident,  par- 
ticularly on  the  palet.  About  these  warts  the  adjoining  end  walls 
are  more  or  less  curved  and  the  side  walls  are  not  so  deeply  sinuous. 
At  maturity  the  cell  cavity  beneath  the  wart  is  conspicuous  (on 
the  palet  nearly  circular),  but  at  the  other  end  of  the  cell  is  nar- 
row or  not  evident  at  all  owing  to  the  encroachment  of  the  strongly 
thickened  walls.  The  cell  contents  during  the  early  stages  of  devel- 
opment are  colorless,  but  later  on  usually  become  dark  brown.  The 
epidermal  cells  on  the  lateral  or  smooth  portions  of  the  palet  which 
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Fia.  386.  Qreea  Foxia.ll,  Outer  epidermis  from  tti«  middle  of  the  glume  at  tbe 
Tertile  flower.  I,  outer  surface,  and  II,  Inner  surface  aoon  after  blooming. 
Ill,   outer  surface  when  In   fruit.      X    300, 

(After  Winton,  Conn.  Agr.  Exp.  Sla.) 

clasp  about  the  caryopsis  are  longer,  narrower,  and  less  complex 
than  those  already  described.  At  maturity  the  wrinkles  are  usually 
from  0.03  to  0.06  mm.  apart.  2,  The  Hypodermal  Fibers  may  be 
readily  isolated  by  treatment  on  the  slide  with  caustic  alkali.  They 
vary  in  length  up  to  0.6  mm.  and  are  often  toothed  at  margin. 
3.  Mesophyl.  Rectangular  parenchyma  cells  without  intercellular 
spaces  make  up  this  layer.  Numerous  chlorophyl  granules  are 
present  at  the  time  of  flowering.    4.  The  Inner  Epidermis  is  com- 
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posed  of  reeta&gular  cells  resembling  those  of  the  mesophyl.  Both 
of  these  layeis  become  more  or  less  obliterated  at  maturity  and  are 
of  DO  diagnostic  importance. 

Pericarp.  The  ventral  side  is  flat  and  has  a  darker  colored  spot, 
the  remains  of  the  hilum,  near  the  base.  Extending  half  way  from 
the  base  to  the  apex  on  the  dorsal  side  is  a  groove,  which  marks 
the  position  of  the  embryo.  Yogi  describes  minutely  the  histology 
of  the  caryopsis  of  common  millet  (Ponicum  miliaceum  L.)  am] 


Fia.   3S7.     Green  ro](taIl.     Outer  epidermis  from  the  edge  ol  the  glume  of  the 

fertile  flower.     X  300. 

(After  Winton,  Conn.  Agr.  Exp.  Sta.) 

states  that  German  millet  (Setaria  pants  Jessen)  has  practically 
the  same  structure.  I  find  that  his  description  applies  also  to  the 
caryopsis  of  both  green  and  yellow  foxtail.  1.  Epidermis.  As  in 
the  outer  epidermal  layers  of  the  floral  envelopes  the  cells  are 
elongated  and  wavy  in  outline.  On  the  dark  colored  spot  already 
referred  to,  the  epidermal  cells  are  more  or  less  rectangular. 
2.  The  Cross-Cells  are  similar  to  the  tube-cells  in  form  but  are 
usually  shorter,  broader,  and  more  irregular  in  shape.  3.  Tube- 
Cells.  These  are  0.002  to  0.004  mm.  wide  and  often  reach  the 
length  of  0.3  mm.  o.  NucelUir  or  Hyaline  Layer.  After  treatment 
with  alkali,  this  layer  is  clearly  seen  in  surface  view.  The  cells 
are  of  large  size  and  have  beaded  walls,  b.  Endosperm.  1,  Aleurone 
Layer.      The    cells    vary    in    diameter    from    0.01    to    0,02    nun. 
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2.  Starch-Cells.  Polygonal  starch  granules  with  conspicuous  hilums 
fill  the  parenchyma,  cells  of  the  endosperm.  In  the  outer  layers 
they  are  from  0.004  to  0.008  mm.  in  diameter  but  farther  inward 
they  reach  the  maximum  diameter  of  0.018  mm.  After  dissolving 
the  sbareh  with  potash,  there  remains  a  network  of  threads  con- 
taining conspicuouB  granules.  In  this  respect,  however,  this  fruit 
cannot  be  distinguished  from  the  fruits  of  S.  glauca  Beauv., 
8.  panis  Jessen,  Panicum  mUiaceum  L.  (see  Togl)  and  all  the 
other  species  of  Panicum  which  I  have  examined.  Detection  in 
Powder  Form.    The  membranous  glumes  with  pores  in  the  bends  of 


Pra.   S88.     Oreen  Foitail.     TranHverao   section  of  oaryopalB.     F,  perlcaip  con- 
alsting  at  the  epldermla  ep   and  the  tube-cells  sch ;  N,  nueellar  layer;  B, 
encloBpenti  cooslHtine  o(  the  aleu rone-cells  kI  &nd  the  starch  cells  s.  X  lOO. 
(After  WInton,  Conn.  Agr.  E^p.  Sta.) 

the  walls  and  the  coriaceous,  transversely  wrinkled,  more  or  less 
spotted,  envelopes  of  the  fertile  flower  with  compoundly  sinuous, 
thickened  cell  walls  are  highly  characteristic  of  both  green  and 
yellow  foxtail.  These  tissues  are  usually  present  in  all  stages  of 
development.  The  fruit  elements  are  like  those  of  common  millet 
and  German  millet.  Treatment  with  caustic  alkali  brings  out  the 
structure  of  the  fruit  coats  and  nucellar  layer,  and  serves  to  dis- 
tinguish this  fruit  from  the  common  cereals.  The  starch  is  h-ardly 
distinguishable  from  the  starch  of  bindweed. 

Dr.  A.  L.  Winton  describes  the  microscopic  eharaeter  of  yellow 
foxtail  (Setaria  glauca  Beauv.)  as  follows: 

The  fruit  of  this  species  is  larger  than  that  of  green  foxtail,  the 
envelopes  are  also  proportionately  larger  {with  the  exception  of 
the  upper  empty   glume  which   is   but  half  the   length  of   the 
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spikelet)  and  the  wriokles  on  the  glume  of  the  fertile  flower  are 
more  pronounced.  In  microscopic  structare  the  fmits  of  the  two 
species  are  identical.  The  floral  envelopes  are  also  much  alike, 
the  only  distinction  being  in  the  distance  apart  of  the  wrinkles  on 
the  mature  flowering  glumes.  In  green  foxtail  this  distance  is 
usually  from  0.03  to  0.06  nun.,  but  in  yellow  foxtail  it  is  often 
from  0.08  to  0.12  mm.  Since  this  distinction  does  not  apply  to 
the  mature  glumes  and  since  the  wrinkles  on  the  palets  of  the  two 
species  are  practically  the  same,  it  is  often  difficult  to  identify  the 
species  in  ground  mixtures.  Fortunately,  identification  of  the 
genus  is  all  that  is  usually  required. 


Fia.   38R.     Green  Foxtail.      Caryopsls  in  Eurlace  view.     Slsnlllcance  of  lettera 

same  aa  In   Fig.  388. 

(After  Wlntor,  Conn.  Agr.  Exp.  Sta.) 

Broom  Com  {Andropogon  sorghum  var.  tcchnicus  Koern). 

Dr.  A.  L.  Winton  describes  the  microscopic  structure  of  the 
pericarp  and  testa  of  broom  com  as  follows : 

Empty  Glumes. — Both  glumes  are  from  4  to  6  mm.  long,  equal- 
ing and  closely  enveloping  the  fruit.  They  vary  in  color  from 
yellow-brown  to  red-brown.  The  soft  hairs,  which  nearly  cover 
the  outer  surface,  are  loosely  attached  and  most  of  them  are  re- 
moved during  the  threshing  and  cleaning  of  the  seed,  leaving  the 
glumes  smooth  and  shining.  1.  The  Outer  Epidermis  consists  of 
strongly  sclerenchymatized  cells  several  times  as  long  as  they  are 
broad,  with  wavy  contour,  interspersed  here  and  there  with  iso- 
diametric  hair-scars,  each  accompanied  by  a  crescent-shaped  cell 
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Pra.  t>0.    Broom-corti.     Fruit  with  chaff,    r,  two  sttuninkta  apikeleta:  b*.  lower 
empty  clune :  8*>  upper  empty  glume ;  g>,  Klume  of  rudiment&ry  flower :  gt, 
Howerlnc  (lume  with  awn ;  p,  paiet ;  c,  caryopsls.     X  4. 
(After  Wlnton,  Comi.  Agr.  Eip.  Sta.) 

witli  granular  contents.  The  hairs,  which  are  almost  invariably 
detached  in  preparing  the  mount,  if  not  in  cleaning  the  seed,  are 
often  1.0  mm.  long  and  0.012  mm.  broad  in  the  middle  but  taper 
toward  both  ends.  Invariably  the  lumen  is  mnch  broader  than 
the  walla.  2.  The  Hypoderm  Fibers,  of  which  there  are  several 
layers,  have  thick  walls  and  narrow  cavities.    They  vary  in  length 


a.  381.  Broom-corn.  Transverse  section  Of  caryopsls  and  ».a  empty  slume. 
Sp,  empty  glume,  consisting  ol  the  outer  epldermlH  aep,  the  flber  layer  (, 
the'  spongy  parenchyma  p,  and  the  Inner  epidermis  lep :  g.  bundle ;  ato, 
stoma ;  Fs,  pericarp,  consisting  of  the  epidermis  ep  with  the  cuticle  c.  the 
hypoderm  hy,  the  starchy  mesuciirp  mes,  the  cross-ccUs  q,  and  the  tube-cells 
BCh  1  N,  nucellar  or  hyaline  layer  with  swollen  inner  walls  s:  E.  endosperm, 
consisting  of  the  aleurone  layer  al  and  the  atarch-cella  with  starch 
granules  st  and  proteld  network  a.     X  leo. 

(After  Wlnton,  Conn.  Agr.  Exp.  StQ.) 
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up  to  0.5  mm.  or  more.  3.  Spongy  Parenchyma.  As  seen  in  sur- 
face view,  the  ceUs  of  this  layer  are  more  or  less  rectan^ar  with 
drcolar  intercellular  spaces  and  resemble  those  of  rice  and  barley 
glomes.  4.  InneT  Epidermis.  In  cross  section  this  layer  is  not 
readily  studied  since  the  radial  walls  are  usually  collapsed;  but 
in  surface  preparations,  the  .lai^  elongated  cells,  often  0.15  mm. 
long  and  0.05  mm.  wide,  interspersed  with  stomata  and  hairs,  are 
clearly  displayed. 

TKia  Qlume. — Within  the  lower  or  first  glume  and  nearly  equal- 
ing it  in  lengtli,  is  the  third  or  thin  glome,  the  remnant  of  an 
abortive  flower.  This  glume  is  exceedingly  thin  and  membranous 
and  bears  numerous  hairs,  particularly  in  the  mai^.  1.  Outer 
Epidermis.  In  general  form  the  cells  arc  similar  to  those  of  the 
outer  epidermis  of  the  thicfa  glumes,  but  are  narrower  and  much 
thinner-walled.  The  marginal  hairs  are  long  (often  0.5  mm.) 
single-celled  and  pointed;  but  on  the  surface  shorter  hairs,  with 
two  or  three  joints  and  blunt  ends,  also  occur.     Both  of  these 


Fle.392A 

Fia.  39S.     Broom-com.    A.  aep.  outer  epidermis  and 

In  surface  view.     X  300. 

B,  p,  Epongy  parenchyma  and  lep,  Inner  epidermis  of  an  empty  glume  In  surface 

view;  sto,   stoma:  h,  hair.     X  100. 

(Alter  Wtnton,  Conn.    Agr.   Exp.   Sta.) 
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fonoB  have  exceedingl;  thin  walla.  2.  The  Inner  EpidervUt  is  dis- 
tingniahed  from  the  outer  by  the  straight  walls  and  almost  entire 
absence  of  hairs. 

Flowering  Olwne. — The  fourth  or  Cowering  glume,  situated  be- 
tween the  upper  or  second  glume  and  the  grain,  is  also  mem- 
branons  and  bears  en  upwardly  barbed  awn  5  to  7  mm.  long.  Thia 
ftwD,  with  the  lai^r  part  of  the  flowering  glume,  being  readily  de- 
tached by  threshing,  it  is  seldom  found  in  the  grain  on  the  marhet. 


Fia.  S9S.  Broom-com.  Qlume  of  rudimontarr  fl«w«r  In  BUrf^ee  view.  K«p, 
outer  ectdermls  with  b,  one-eeUed  balr  and  h,  two-cellad  hair;  lep,  inner 
epIdennlK    X  SOO. 

(After  Wlnton,   Conn.   Act.   Bxp.   Sta.) 

Palet. — This  is  membranoua  and  hairy  like  the  third  or  thin 
glume,  but  is  much  smaller. 

Pericarp. — The  grain  or  earyopsis  ia  about  5  mm.  long  and  from 
2  to  3  mm.  wide,  tapering  to  a  blunt  point  at  both  ends.  It  varies 
in  color  from  yellow-brown  to  red-brown. 

Harz,  Hassack  and  particularly  Mittlaeher  have  described  so 
fully  the  histological  elements  of  the  earyopsis,  that  only  a  brief 
description,  essential  for  a  clear  understanding,  need  here  be  given. 
1.  Epidermis.  The  cells  are  longitudinally  extended  and  have 
thick  wavy  side  walla,  with  more  or  less  distinct  pores.  Hassack 
haa  noted  that  the  cuticle  is  of  uneven  thickness,  due  to  minute 
grannies  or  crystals,  which  may  be  seen  in  either  section  or  Bur^ 
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Fia.    m.      Broom-corn.      Layera   o(   the  pericarp  In   HUrtaco  view.      SIBnIflcance 
of  letters  some  as  In  Fig.   3»l.     X  160. 
(After   Wlnton,    Conn,    Agr.    Eip,    Sta.) 

face  view,  2.  The  Hypoderm  consists  of  from  one  to  three  layers 
of  cells,  with  walls  somewhat  thinner  than  those  of  the  epidermis. 
3.  Starchy  Mesocarp.  Several  layers  of  thin-walled  parenchyma 
cells,  filled  usually  with  small  round  or  rounded  polygonal  starch 
granules  seldom  over  0.006  mm,  in  diameter,  make  up  this  coat. 
In  all  the  varieties  here  described  the  starch  appears  during  the 
early  stages  of  growth  and  persists  until  the  fruit  nearly  or  quite 
reaches  full  maturity.  As  the  caryopsis,  even  when  nearly  mature, 
is  intensely  green  owing  to  chlorophyll  grains  in  the  outermost 
layers  of  the  mesocarp,  it  may  be  inferred  that  this  starch  is  a 
direct  product  of  photosynthesis  in  the  pericarp.  So  far  as  I  have 
observed,  the  presence  or  absence  of  a  starchy  mesocarp  in  the 
grain  at  the  time  of  harvest  is  not  a  definite  varietal  peculiarity, 
but  is  dependent  on  the  ripeness  of  tlie  fruit  or  other  conditions. 
Some  kernels  of  the  same  variety  may  possess  it,  while  others  show 
only  empty,  obliterated  cells.  Whether  or  not  the  starch  is  present 
in  a  given  seed  may  often  be  determined  by  careful  scraping  and 
observation  with  the  naked  eye.  4.  Cross-Cells.  These  cells  are 
usually  long  and  narrow,  being  distinguished  from  the  tube-cells 
only  by  their  transverse  arrangement.  Near  the  extremities  of 
the  seed  they  are,  however,  shorter  and  of  more  irregular  shape. 
5.  Tube-Cells  (sch) .  The  cells  of  this  layer  lie  at  right  angles  to  the 
cross-cells.  They  are  about  0,005  mm.  wide  and  often  reach  a 
length  of  0,20  mm.  a.  Nticdlar  or  Hyaline  Layer.  This  layer  is 
frequently  0.05  mm.  tliick.  The  outer  radial  walls  are  thin,  but 
the  inner  wall  is  greatly  swollen.     In  surface  view  the  large  cells 
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are  couspicnous,  not  only  because  of  tbeir  size,  but  because  of  their 
yellow  or  brown  color,  ft.  Endosperm.  1.  AleuroTie  Layer  (al). 
The  iudividnal  cells  of  this  layer  are  characterized  by  their 
great  variation  in  size  (0.01  to  0.04  mm.  in  diameter)  and  form. 
2.  Starch-Cells  (st).  In  the  outer  layers  the  starch  granules,  if 
present,  are  much  smaller  than  in  the  interior  of  the  seed,  where 
they  sometimes  reach  a  diameter  of  0.03  mm.  They  are  usually 
sharply  polygonal,  with  a  distinct  hilum  and  radiating  fissures. 
The  starch  is  surrounded  by  small  protein  granules,  forming  a 
network  which  is  especially  evident  after  removing  the  starch  by 
reagents.  In  some  specimens,  one  or  more  of  the  outer  cell  layers 
are  filled  with  these  protein  granules  to  the  complete  exclusion  of 
the  starch. 

Sandbur  {Cetichrus  tribuloides  L.). 
The  pericarp  is  divided  into  two  portions.  The  cells  of  the 
outer  portion  are  thick-walled  and  short;  of  the  inner  portion, 
elongated,  thick-walled  and  fu»form.  The  testa  consists  of  one  to 
two  rows  of  thin-walled  cells,- much  compressed.  The  alearone 
cells  are  much  larger  than  in  Panicum  and  Setaria,  thick-walled, 
densely  filled  with  protein  grains.  Walls  of  the  starch  cells  thick- 
ened; starch  grains  larger  and  loosely  arranged, 

Timothy  (Phleum  pratense  L.), 
The  testa  and  pericarp  are  dark  colored.  The  epidermal  cells 
are  thin-walled,  elongated,  sometimes  slightly  irregular.  The 
testa  consists  of  several  rows  of  thick-walled  dark  brown  cells 
much  longer  than  broad.  The  aleurone  layer  consists  of  a  single 
row  of  cells  relatively  thin-walled,  somewhat  variable  in  size, 
solidly  packed  with  aleurone  grains.  The  nueellus  is  very  evident 
aa  a  remnant  in  some  places.  The  cells  of  this  layer  are  thick- 
walled,  clear  and  colorless.  The  starch  cells  are  much  larger  than 
the  aleurone,  and  contain  angular  sbarch  grains. 

Cheat  or  Chess  {Bromus  secalinus  L.). 
Dr.  A.  L.  Winton  describes  the  microscopic  structure  as  follows: 
Flowering  <?/«me.— The  structure  throughout  is  much  the  same 
as  in  darnel,  but  the  cells  of  the  outer  epidermis  are  much  more 
conspicuously  thick-walled,  and  the  wavy-walled  cells  throughout 
much  longer  than  broad.  The  circular  cells  also  have  wavy  walls. 
The  cells  on  the  margins,  interspersed  with  lani-e-sbaped  hairs,  are 
the  same  as  in  darnel. 
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Tia.   S9E.     ChBBS   (Brotnu*  (ScaHniu).     Outer  epidermis  of  flowerlns  Klii°>e  1° 

Burfsoe  view.    X  160. 

{After  WlBton,   Cowl   Agr.   Bxp.   Sta.) 

Palet. — The  flowering  glume  and  palet  of  chess  are  very  siinilar 
in  structure,  but  the  outer  epidermis  of  the  latter  is  barbed  on  the 
keel,  the  stiff  hairs  often  reaching  45/*  in  length. 

Pericarp  (F). — The  pericarp  consists  of  two  layers  with  rudi- 
ments of  another  layer  in  parts.  1.  The  Epidermal  Cells  (ep)  are 
large,  elongated-polygonal,  and  have  thin,  non-porous  walls. 
2.  Megocarp.    As  a  rule,  the  cross-cells  immediately  underlie  the 


Fia.    396.      Chess.      Transverse    eectlon    of    fruit.      P,    pericarp    conalBtlns   of 
epidermis  ep,  and  cross-cella  q :  S,  lesta. ;  M.  perlspemi ;  E,  endosperm  con- 
BJstlns  of  aleurone  layer  al,  and  starch -parenchyma  sL     X  160. 
(After  Wlnton.   Conn.   Agr.   Exp.   Sta.) 

epidermis,  but  occasionally  traces  of  the  mesocarp  are  evident. 
3.  Cross-Cells  (q).  Whether  this  layer  corresponds  with  the  cro»- 
cella  of  the  tube-cells  of  other  grasses,  I  have  been  unable  to  decide. 
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The  tissue  is  made  up  of  irregnlar  spongy-parenchyma  cells, 
usually  transversely  elongated  with  large,  round  or  elongated  inter- 
cellular spaces. 

The  Testa  (S). — Consists  of  one  layer  of  elongated  brown  cells 
10-20^  wide. 

Perisperm  (N) . — This  layer  is  enormously  developed.  As  may  be 
seen  in  cross  section,  the  cells  are  40^  thick,  but  the  walls  are  so 
swollen  as  to  almost  entirely  obliterate  the  cavity.  After  soaking 
for  some  time  in  1  per  cent  soda  solution  they  are  evident  in  sur- 
'  face  view. 

Endosperm. — 1.  The  Aleurone  Layer  (al)  is  not  of  especial  in- 
terest. 2.  The  Starch^Parenchyma  (st)  is  remarkable  for  the  thick, 
ness  of  the  cell  walls  (often  lt>  thick)  and  the  elliptical  starch 
grains  3-2(V»  in  diameter.  With  proper  illumination  each  grain 
may  be  seen  to  have  an  elliptical  hilum. 


Fro.  S9T.    Chess.    Elementa  of  trult  in  aurfttce  view.    Slgnlflcance  of  letteri  sam* 

as  In  PlB.  tU. 

<A(ter  Wlnton,   Conn.   Agr.   Bxp.   Sta.) 

Wild  Barley  or  Squirrel-tail  Grass  {Hordeum  jubatvm  L.) . 
The  grain  is  adherent  to  the  palet.  The  epidermis  consists  of 
thick-walled,  tangentially  elongated  cells,  most  of  which  are  longer 
than  broad.  In  part  the  cells  are  developed  into  short  conical 
trichomes.  The  underlying  cells  are  thick-walled  with  prominent 
pore  canals.  The  remainder  of  the  adhering  palet  consists  of  thin- 
walled  cells  much  larger  than  broad.    The  pericarp  as  well  as  the 
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testa  is  but  slightly  developed.  In  some  cases  the  underlring 
paxenchyma  cells  are  not  clearly  defined.  The  blackish  pigment  is 
found  in  the  internal  part  of  the  palet;  some  also  occurs  in  peri- 
carps and  the  aleurone  layer.  The  pericarp  consists  of  one  or 
two  rows  of  rather  thin-walled,  tangentially  elongated  cells.  The 
testa  is  reduced  to  a  single  layer  of  cells  longer  than  broad.  The 
nucellos  is  nearly  absent  except  in  the  groove.  It  consiata  of  a 
single  row  of  thin-walled,  colorless,  compressed  cells.  In  the  groove 
several  rows  of  cells  occur.  The  alenrone  in  the  specimens  studied 
is  made  up  of  a  single  row  of  cells.  The  cells  of  the  starch  layer 
are  larger  than  those  of  the  aleurone. 

Darnel  (Lolium  temvlentum  L.). 

Dr.  A,  L.  Winton  describes  its  microscopic  structure  as  follows : 
The  FlouKring  Glume  is  6-8  mm.  long,  equaling  or  exceeding 
the  caryopsis.  It  is  obscurely  five-nerved,  lobed  at  the  end,  and 
bears  an  upwardly  barbed  awn  often  15  mm.  long.  Like  the  glumes 
of  barley,  oats,  and  other  cereals,  it  consists  of  four  coats,  some  of 
which,  however,  are  lacking  on  the  margins  and  at  the  end.  1.  The 
Outer  Epidermis  differs  greatly  in  structure  in  different  parts  of 
the  glume.  At  the  margins  (as  is  clearly  shown  in  Fig.  1  by 
Moeller"),  it  consists  of  straight-walled,  elongated  cells  inter- 
spersed here  and  there  with  short  lance-ahaped  hairs.  On  the 
greater  part  of  the  surface,  however,  the  cells,  as  in  barley  and 
some  other  cereals,  are  of  three  kinds :    first,  cells  of  wavy  outline. 


Fia.    398.      Darnel    (Lolium   toiiulfnium).      Mnrsln   of  flowerins    gluine   showing 

lance-ah.ajjert   liatrs.      X   300. 

(Atler   Wltiton,    Conn.    Agr.    Exp,    Stn.) 
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into  which  the  Btraight-walled  cells  at  the  margin  paas;  second, 
circular  cells  corresponding  to  the  conical  hair-cell  of  barley ;  third, 
exceedingly  short,  more  or  less  crescent-shaped  cells.  Near  the 
margins  and  on  the  veins,  where  they  alternate  with  stomata,  the 
cells  of  wavy  outline  are  elongated;  but  in  other  parts  they  are 
very  short,  often  being  broader  than  long.  Although  thiek-walled, 
the  walls  are  transparent,  whereas  the  middle  lamella  is  con- 
spicuous, giving  the  impression  of  thin-walled  cells.  Pores  are  few 
and  inconspicuous.  Near  the  margin  the  circular  cells  are  small 
and  are  usually  accompanied  by  crescent-shaped  cells  which  often 
exceed  them  in  size,  Ou  the  greater  part  of  the  glume,  however, 
the  circular  cells  are  much  larger,  often  being  70**  in  diameter. 
Numerous  pores  are  conspicuous,  both  in  the  radial  and  tangential 
walls.  Often  one,  sometimes  two,  crescent-shaped  cells  accompany 
a  circular  cell.     Characteristic  of  this  coat  are  the  short,  wavy 


cells  and  the  numerous  circular  cells,  the  latter  frequently  exceed- 
ing in  area  the  former,  2.  Hypoderm.  The  fibers  in  this  layer 
are  much  the  same  as  in  cereals.  Fibers  of  similar  structure  also 
make  up  the  ground-tissue  of  the  awn.  3.  Spongy-Parenchyma. 
The  elements  are  more  or  less  rectangular  in  shape,  like  those  of 
the  corresponding  layer  of  barley,  and  are  readily  distingui.'ihed 
from  the  star-shaped  elements  of  oats.  4.  Inner  Epidermis. .  This 
layer  is  made  up  of  thin-walled  cells  and  stomata,  and  is  of  no 
diagnostic  importance. 
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Ptdet. — The  two-keeled  palet  is  about  the  same  size  as  the  flower- 
ing glume,  but  is  of  a  thinner  texture,  owing  to  the  absence  of  a 
well  developed  hypodenn  layer.  The  Outer  Epidermis  is  much  the 
same  as  that  of  the  flowering  glume,  except  that  it  is  barbed  on 
the  heels  with  rigid  thomlike  hairs  150  or  less  in  length,  as  is 
shown  in  Fig.  3  by  Moeller. 


Fio.   400.     Darnel.     Ke«l  at  palet  showing  outer  epidermis  with  hair  h.   anl 

hypoderm  fibers  (.    X  ISO. 

(After  Wlnton,   Conn.   Agr.   Exp.   Sta.) 

The  Pericarp  (F) . — Consists  of  four  coats,  of  which  only  two,  the 
epidermis  and  cross-cells,  are  fully  developed.  1.  Epidermis  (ep). 
Cross  sections  of  the  mature  seed  show  that  this  layer  consists  of 
collapsed,  moderately  thick-walled  cells,  which  are  best  studied 
after  heating  with  potash.  Seen  in  surface  view,  the  cells  at  the 
apex  of  the  seed  are  nearly  isodiametric,  but  at  other  parts  are 
elongated.  The  walls  are  indistinctly  beaded.  2.  The  Mesocarp  (m) 
is  not  developed  oa  all  parts  of  the  seed,  but  is  conspicuous  on  the 
angles.  The  cells  vary  greatly  in  shape  and  size,  some  being  ir- 
regularly isodiametric,  others  transversely  elongated,  resembling  the 
cells  of  the  next  layer.  3.  Cross-Cells  (q).  Especially  striking  are 
the  cells  of  this  layer,  which  resemble  the  cross-cells  of  barley.  As 
has  been  noted  by  Jloeller,  the  radial  walls  appear  indistinctly 
beaded,  but  this  is  evident  only  under  favorable  conditions. 
4.  Tube-Cells,  spongy -parenchyma,  and  various  intermediate  forms, 
make  up  the  interrupted  inner  layer  of  the  pericarp. 

Testa  (S). — The  cells  are  for  the  most  part  elongated  and  are 
often  diagonally  arranged  with  reference  to  the  axis  of  the  fruit.  In 
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Fio.  <0I.  Darnel.  Truiaverse  section  of  fruit  F.  pericarp  conslstlDK  of 
epidermis  ep,  mesocarp  m,  cross-cells  q,  and  tube-cells  sch ;  B,  testa  con- 
slating  of  outer  lavftr  &.  sjid  Inner  layer  I:  N,  perlsperm;  t,  fungus  layer; 
B,   endosperm  conslstlns  of  aleurone   layer  al,  and   staroh'Parenchynia  at. 

X  leo. 

(After  WintOD,   Conn.   Agr.   Exp.   Sta.) 

transveree  sectioiiB  this  coat  often  separates  from  the  pericarp  on 
the  one  hand  and  the  perlsperm  on  the  other.  Examined  in  water, 
only  one  cell  layer  (the  inner)  is  evident;  but  succesBive  treat- 
ments with  5  per  cent  potash,  dilute  acetic  acid  and  chlorzinc 
iodine,  hrln^  out  two  layers.  1.  The  Outer  Layer  (a)  is  made  up 
of  thln-walled  cells  with  cuticularlzed  outer  walls.  Treated  as 
above  described,  the  cuticle  is  colored  yellow-brown,  the  radial  and 
inner  walls,  blue.  2.  The  Intier  Layer  (1)  is  not  only  thicker  than 
the  outer,  but  the  cells  are  thicker-walled  end,  in  addition,  swell 
greatly  with  potash.  These  swollen  waUs  are  stained  deep  blue  by 
chlorzinc  iodine,  thus  differentiating  them  from  the  yellow-brown 
cuticle  on  the  inner  wall. 

Perisperm  (N). — Characteristic  of  this  seed  is  the  nucellar-coat, 
consisting  usually  of  two  cell  layers.  In  cross  section  these  cells 
are  rectangular  with  swollen  walls;  in  surface  view,  as  may  be 
seen  after  soaking  for  a  long  time  in  dilute  potash,  they  are  ir- 
regularly polygonal  or  more  or  less  elongated. 

Fungus  Layer  (F) . — In  most  specimens  a  layer  of  fungus-threads 
20**  thick  Is  present  between  the  perisperm  and  the  aleurone  layer. 
So  commonly  Is  this  fungus  present  in  darnel  grown  in  Europe, 
that  it  is  of  no  little  value  in  identifying  the  grain ;  but  it  remains 
to  be  determined  whether  In  California,  where  the  plant  is  a  pest 
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in  wheat  fields,  the  fungus  is  also  a  common  accompaniment.  After 
treatment  with  potash  this  layer  is  stained  bright  yellow  by  zinc 
chloride  of  iodine. 

Endosperm. — 1.  The  Aleurone  Cells  (al)  vary  from  less  than  20 
to  40"  in  diameter.  2.  Starch-Parenchyma  (st).  The  thin-walled 
ceils  contain  small  polygonal  grains  3  to  T/*  in  diameter.  The  in- 
dividual starch  grains  are  not  distinguishable  from  the  grains  of 
rice  and  oats,  and  like  the  latter,  often  occur  in  aggregates  of 
various  sizes. 


Fra,   402.     Darnel.     Elemenla  ot  fruit  In  surface  view.     Slgnlflcance  of  letter* 

same  aa  In  Fig.  401.     X  ISO. 

(After   Wlnton,   Conn.   Agr.   Exp.   Sta.) 

URTICACEAB,  NETTLE  FAMILY. 
Hemp  (Cannabis  saliva  L.). 
The  smooth  crustaceous  achene  consists  of  an  outer  epidermal 
layer  of  thiek-walled  cells  with  wavy  outline,  the  thickness  of  the 
radial  walla  varying  somewhat.  This  is  followed  by  a  layer  of 
loosely  arranged  parenchyma  cells,  and  a  layer  of  ceils  with  brown 
contents.  A  layer  of  small  cells  spoken  of  as  the  dwarf  cells  by 
Winton,  may  also  be  made  out  in  some  sections.  The  palisade 
layer  consists  of  thick-walled  cells  with  pore  canals,  the  walls 
having  a  wavy  outline.  The  cell  cavity  is  very  much  reduced. 
The  testa  is  very  thin  and  consists  of  tliln-walled  elongated  paren- 
chyma cells,  the  second  layer  of  spongy  parenchyma.     The  com- 
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pressed  nucellus  follows.  The  endosperm  eonsistB  mostly  of  a 
ringle  layer  of  cells,  tbe  embryo  of  small  epidermal  cells  and  the 
elongated  palisade  parenchyma  on  the  upper  face  of  the  cotyledon ; 
cells  of  embryo  and  endosperm  contain  fat  and  protein. 

Nettle  (Urtica  gracilis  Ait.). 
Tbe  pericarp  of  the  small  acbenes  consists  of  an  outer  epidermal 
layer  of  rather  large  cells  with  exterior  walls  thickened,  and 
underneath  several  layers  of  loosely  arranged  parenchyma  cells. 
The  testa  and  nucellus  are  compressed ;  cells  of  tbe  embryo  squarish, 
containing  fat  and  protein  grains. 


Fki.  403.     HIcroacopIc  structure  of  the  aeeda  ol  the  Nettle  family.  lUrlleaeea^} . 

I.     Hemp    <CannaM>   aatlva).     IL     Common   nettle    (Vrtlea  oraeitW). 
ep=epldemils,  thick- walled  abort  cells,  underneath  toltowed  by  a  pigment  layer, 

thinner- walled  parenchyoia  cells  and  a   layer  ot  thlck-walled   cells,     pal:* 

pallaade    cells.       p^parenchyina    cells    with    the    pigment,     t-testa.       n- 

nucellus.      em=emliryo. 

(Urawines  by  L.  H.  Fammet  and  Charlotte  U.  King.) 

POLYaONACBAB.'   BUCKWHEAT   FAMILY. 

Miss  E.  Sirrine  finds.  "In  the  seed  coats  of  the  family,  the 
palisade  portion  constitutes  the  outer  part  of  the  achenium ;  this  is 
followed  in  most  cases  by  the  testa  consisting  of  several  layers  of 
cells  varying,  however,  in  some  cases;  tbey  are  quite  regular  in 
form  and  in  some  instances  are  of  a  dark  color.  In  the  mature 
palisade  cell,  the  cavity  is  present;  this  varies  greatly  in  the  dif- 
ferent genera;  in  some  cases  occupying  nearly  the  entire  cell,  in 
others  small  and  irregular." 

*A  study  of  the  microscopic  structure  of  the  achenes  Is  largely  based  on  Hiss 
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Sorrel  or  Sour  Clover  {Rwnex  acetosa  L.). 

This  species  has  very  small  palisade  cells,  rectangolar  in  shape 
and  with  a  small  cell  cavity  which  oecapies  only  a  small  portion 
of  the  lower  end  of  the  palisade  cell.  No  canals  or  irregnlaritiea 
of  cell  cavity.  The  cell  is  light  in  color  while  canal  is  darker. 
The  sub-palisade  portion  is  composed  of  small  wrand  cells  of  a 
variable  number.  The  endosperm  is  composed  of  irregularly  ar- 
ranged cells.  Measurements:  whole  seed  coats,  SS.Sft;  palisade 
cells,  23^;  sab-palisade,  13.2'>. 


D^DC 
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Fia.    104.     UlcroBCoplc   structure   of   tha   seed   of   gonie   FolyKontkceoaa   WMd& 

I.     BuckwhMit   (Fagopj/mm  eioulenlunv).     II.     Curled  Dock   (AumM*  .erisfw*). 

nL     (Wild  Buctcwheat  or  Bindweed  (Polt/gonum  oonvoJvuluai.    TV.    Bm*rt- 

weed  IPolvSlonum  peraicaria).    V.    Sorrel  (Rumsa  acetota).  VX    EnotweWl 

(PoJllfWium  erectum).     VII.     Smartweea   (Polypontim  kiiilroplper). 

•~epldennis.    •d-sclerotlo  layer.     t=teBt(i.      al=aIeurone  layer. 

oella. 

(Drawings  by  L.  H.  Pammel.) 
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Curled  Dock  {Eumex  crispus  L.). 
The  brownish  acbeues  of  this  species  consist  of  an  epidermal 
layer  of  elongated  cells  with  thick  stratified  walls,  outer  wall 
colorless  and  a  thick  cuticle.  The  underlying  parenchyma  cells 
of  three  rows  are  smaller,  with  thick,  brownish  walls ;  cells  contain 
tannin.  The  testa  consists  of  two  layers  of  cells,  one  lai^e,  thin- 
walled  with  brownish  walls,  the  other  compressed.  The  endosperm 
cells  are  large,  thin-walled,  and  contain  simple  starch  grains. 

Lady's  Thumb  or  Smartweed  (Polygonum  persicaria  L.). 

In  this  species  the  palisade  cells  are  long,  narrow  end  truncate. 
The  cell  cavity  extends  the  whole  length  of  cell  at  the  upper  end, 
with  prominent  branching  pore  canals.  The  sub-palisade  portion 
consists  of  four  layers  of  small  roundish  cells,  a  small  chainlike 
layer  also  between  the  sub-palisade  and  endosperm.  The  endosperm 
consists  of  large  irregular  cells.  Measurements:  ISS-Gm;  palisade 
cells,  108.91' i  sub-palisade,  29.7''. 

Enotweed  (Polygoman  erectunt  L.). 

In  this  species  the  "palisade  ceUs"  are  much  broader  than  in 
the  other  species  here  described.  The  cells  have  irregular  papillate 
projections  as  in  P.  dumetorwm  var.  scandens.  The  cell  cavity  is 
narrow  with  long  canals  extending  from  it;  cavity  branches  divide 
near  the  end  of  the  cell.  In  P.  erectum  the  whole  cell  is  of  a  light 
brown  color  while  the  cavity  is  colorless.  The  sub-palisade  portion 
consists  of  two  layers  of  isodiametric  cells.  The  endosperm  has 
long,  narrow,  regular  cells.  Measurements:  whole  seed  coat,  82.5''; 
palisade  cell,  60";  sub-palisade,  22.5'';  papillate  projections,  3.3''. 

Smartweed  {Polygonum  hydropiper  L.). 
In  this  species  the  palisade  cells  are  long  and  narrow,  very 
irregular  and  truncate  at  end.  The  cell  cavity  is  very  narrow 
and  extends  nearly  the  whole  length  of  the  cell.  The  cavity  has 
sinuate  canals  which  extend  out  from  sides  of  the  cavity.  The  cell 
is  colored  light  brown  while  the  cavity  is  deeper  in  color.  The 
palisade  cells  resemble  very  much  those  of  P.  virginianum.  The 
Bub-palisade  cells,  however,  are  much  smaller  with  more  numerous 
indistinct  layers,  there  being  at  least  six  layers  well  defined.  The 
endosperm  cells  also  are  small  and  quite  irregular.  Measurements : 
whole  seed  coat,  132'';  palisade  cells,  92.4'';  sub-palisade,  39.6''. 
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Wild  Buckwheat  or  Bindweed  (Polygonum  convolvulus  L.) . 
Dr.  A.  Ll  Winton  describes  its  microscopic  structure  as  follows: 
Pericarp  (f). — The  black  hulls  or  shells  of  the  grain  should  be 
studied  in  cross  section  and  in  surface  preparations,  the  latter 
being  freed  from  the  black  coloring  matter  hj  warming  on  the  slide 
with  caustic  alkali,  or  better  by  boiling  for  half  an  hour  with 
1.25%  sodium  hydrate  solution  as  in  the  determination  of  crude 
fiber.  1.  Epicarp  (epi).  Cross  sectious  show  that  the  cells  are 
about  O.XO  mm.  in  radial  diameter  on  the  sides  of  the  achenes  and 
are  still  longer  at  the  angles.     The  inner  wall  is  thin,  but  the  outer 


Fia.  40B.  Black  Bindweed.  (Polygonum  convoiuulu*),  Treosverse  section  of  the 
fruit.  C,  calyx;  EpI,  epicarp:  Mea.  meaocarp ;  B,  flbro-vascular  bunflle;  S, 
testa;  B,  endosperm:  Em,  embryo.    X  16. 

(After  Winton,   Conn.   Agr.   Bnp.   Sla,) 

wall  and  the  outer  portions  of  the  curiously  wrinkled  radial  walls 
are  strongly  thickened.  Proceeding  from  the  inner  waU  outward, 
the  radial  walls  increase  in  thickness  until  the  mijch-branched  cell 
cavity  is  almost  obliterated.  On  the  surface  are  numerous  warfs 
from  0.015  to  0.03  mm.  in  diameter,  into  each  of  which  a  narrow 
branch  of  the  cell  cavity  passes.  Surface  preparations  of  the 
pericarp  with  the  outer  surface  uppermost  clearly  show  that  the 
warts  are  arranged  in  irregular  longitudinal  rows,  also  that  the 
epicarp  cells  at  the  surface  are  sinuous  in  outline,  but  gradually 
approach  a  circular  form  farther  inward.  As  may  be  seen  in 
preparations  of  the  pericarp  with  the  inner  surface  uppermost, 
the  contour  of  the  inner  cell  walls  of  the  epicarp  is,  like  the 
outer  wall,  sinuous  in  outline.  2.  Uypoderm  (by).  Beneath  the 
epicarp  is  a  layer  of  slightly  elongated  parenchyma  cells  somewhat 
larger  than  the  cells  of  the  mesocarp.  3.  Mesocarp  (p.)  At  the 
angles  of  the  fruit  this  layer  is  somewhat  thicker  than  on  the 
sides.  The  cells  of  the  ground  tissue  are  thin-walled  and 
isodiametric,  those  of  the  inner  layers  being  more  or  less  obliterated 
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Fia.  406.  Black  Bindweed.  Transverse  section  of  the  trult.  C,  calyx  conaUt- 
Ing  or  tlie  outer  epidermis  aep,  the  meHOpbyl!  m  and  the  Inner  eptdermla 
iep;  F.  i>eTlcan>  conslatlnK  ot  the  epicarp  al  with  cutlcular  warta  w,  the 
mesocarp  p  and  the  endocarp  end ;  S,  testa  conslBtlng  at  the  outer 
epidermis  ae.  the  croaa-cella  q  and  the  Inner  epidermis  le :  E,  endosperm 
conslBtins  of  the  a  leu  rone-cell  a  a!  and  the  atarch-cells  a.  X  ICO. 
(After  ^Vinton,  Conn.  Agr.  Exp.  Sta) 

in  the  ripe  fruit.  Six  primary,  sparingly  branched  vascular 
bundles  pass  longitudinally  through  the  ground  tissue  of  the 
mesocarp,  one  in  each  angle  and  one  in  each  of  the  faces. 
4.  Endoc^irp  (end).  Like  the  inner  mesocarp,  the  cells  are  usu- 
ally obliterated  in  the  mature  seed  and  are  seldom  evident  either 
in  cross  section  or  in  surface  view. 

Testa  (S). — Three  coals,  analogous  to  those  of  buckwheat,  but 
differing  in  form,  make  up  the  testa.  1.  Epidermis  (ae).  As  in 
buckwheat,  the  epidermal  cells  are  wavy  in  outline;  but  in  bind- 
weed they  are  strongly  elongated,  whereas  in  buckwheat  they  are 
nearly   isodiametrie.     2.     Cross-Cells    (q).     Most  of  the   cells  of 
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this  layer  are  elongated,  resembling  the  tnbe-cells  of  cereala;  but 
short  cells  of  more  irregular  shape  also  occur,  particnlarly  near 
the  base  and  apex.  These  are  more  or  less  separated  from  each 
other,  but  in  no  part  do  they  form  a  spongy  parenchyma  with 
circular  intercellular  spaces  like  that  of  buckwheat.  3.  Inner 
Epidermis  (ie).  This  coat  consists  of  thin-walled,  elongated  ele- 
ments. 


Fli>.  407.     Black  Blodweed.     A.     Eplcarp  <"  surface  view.     X  160. 


Endosperm  (E). — None  of  the  elements  are  distinguishable  from 
those  of  buckwheat,  either  in  form  or  size.  1.  Aleurone  Cells  (al) 
are  of  variable  size  and  irregular  shape.  2.  Starch-Cells  (s).  In 
the  outer  layers  the  cells  are  tangentlally  elongated;  farther  in- 
ward, they  are  radially  elongated  and  of  large  size.  The  polygonal 
or  rounded  granules  vary  in  diameter  from  0.003  to  0.012  mm. 
Vogl  has  noted  that  after  treating  the  starch  aggregates  of  buck- 
wheat with  caustic  potash,  there  remains  a  network  corresponding 
to  the  outline  of  the  starch  granules,  the  threads  of  which  are  of 
homogeneous  structure  without  granules.  This  phenomenon  I  have 
also  observed  in  the  fruits  of  P.  convolvulus  and  other  species  of 
Polygonum  as  well  as  in  a  number  of  species  of  Pximex,  and  it  is 
probably  characteristic  of  the  entire  family.  The  Embryo,  con- 
sisting of  an  elongated  radicle  and  two  oblons  cotyledons,  may  be 
eonveniently  isolated  by  soaking  the  seed  in  1.2.i  per  cent  caustic 
soda  solution  for  some  hours  until  the  starch  is  removed. 
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Fm.  108.  Black  Bindweed.     Seed  In  surfBM  view,     SiKnlBcance  of  letters  snine 

u    In   Fig.    406. 

(Alter  WiDton,  Conn.  Agr.  Eicp.  Btlu) 

Detection  in  Powder  Form. — Characteristic  of  this  fruit  are 
the  papillae  oa  the  outer  epidermis  of  the  calyx  and  the  epicarp 
with  sinuous  cell  walls  and  rows  of  warts.  The  outer  epidermal 
cells  of  the  testa  are  sinuous  in  outline,  like  those  of  buckwheat, 
but,  unlike  the  latter,  lare  commonly  elongated.  Although  the  cross- 
cells  are  morphologically  the  same  as  the  spongy  parenchyma  of 
buckwheat,  they  resemble  more  nearly  in  structure  the  tube-cells 
of  the  cereals.  The  starch  granules  are  not  characteristic  and  the 
network  obtained  after  treatment  with  caustic  alkali  serves  merely 
as  an  indication  that  the  seed  belongs  to  a  Polygonaceous  plant. 

Buckwheat  (Fagopyrum  escvlentum  Moeneh.). 
The  achenium  consists  of  elongated  epidermal  cells  with  thick- 
ened waUs,  underneath  similarly  elongated  thick-walled  sclerotic 
parenchyma  cells  with  pore  canals.  This  layer  contains  the  pig- 
ment. The  testa  follows  the  pericarp  and  is  differentiated  into 
an  epidermal  layer  of  yellowish  brown  walls,  followed  by  smaller 
thin-walled,  parenchyma  cells.  The  testa  is  much  compressed ;  the 
albumen  consists  of  an  outer  aleurone  layer  of  small  cells  followed 
by  larger  cells.  The  albumen  cells  contain  compound  starch 
grains. 
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Fia.  409.     Black  Bindweed.     Surface  view  ol  the  pericarp  tiom  below.     X  IttO. 

Significance  of   letters   attme   as    In   Fig.    408. 

(After  Wlnton.  Conn.   Agr.   Etp.   Sta.) 

CHENOPODIACEAE,    G003EF00T    FAMILY. 

Goosefoot  or  Lamb's  Quarters  (Oi^nvpodiiim  album  L.). 

Harz  has  given  an  account  of  the  structure  of  Beta  and  Spinada^ 
The  structure  of  the  seed  of  lamb's  quarters  is  somewhat  different. 
The  thin  utricle  consists  of  an  epidermal  layer  of  somewhat  wavy 
ceils  and  an  indistinct  layer  underneath.  The  testa  contains  the 
brownish  pigment.  The  cells  are  thick-walled ;  the  nucellos  is  com- 
pressed. The  cells  of  the  endosperm  are  large  and  contain  an 
abundance  of  small  starch  grains. 

Russian  Thistle  (Salsolakali  (L.)  var.  temiifolia  G.  W.F.  Meyer). 
The  seed  is  without  endosperm ;  the  embryo  fills  the  seed,  and 
is  coiled  in  a  conical  spiral.  The  seed  coat  consists  of  two  parts, 
a  layer  of  three  rows  of  elongated  cells  followed  by  a  layer  of 
three  rows  of  irregular  parenchyma  cells.  One  side  of  the  seed 
coat  is  wider  than  the  other  and  these  cells  contain  an  abundance 
of  calcium  oxalate  crystals.     The  cells  of  the  outer  layer  of  the 
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embryo  are  somewhat  elongated    the  remainder  are  nearly  as  broad 
as  long;  these  contain  no  starch  but  albuminoids  and  fat. 


Fio.  410.  Microscopic  atructure  o(  seeds  of  the  Chenopod  family.  (Chenopodla- 
ceae).  I.  Russian  Thistle  (5oi»olo  fcoJi  var  tenMifolia)  II.  Lamb's  Quar- 
ters   (Chenopadivm  album) 

ep=epldenniE.  p -parenchyma  cells.  t=testa  n— nucellua  en= endosperm. 
(Drawings  by  L.  H.  Pammel  and  Charlotte  M.  King.) 

NYCTAGINACEAE,  FOUH-O'CLOCK  FAMILY. 

Wild  Four-o'cloek  or  Umbrella  Plant    (Oxybaphus  nyctagineus 

(Mx.)  Sweet). 

The  nutlike  fruit  of  the  wild  four-o'clock  or  umbrella  plant  is 
somewhat  bairy;  the  outer  portion  of  the  pericarp  is  made  up  of 
thick  black-brownish  cells  from  6  to  9  rows.  The  epidermal  cells 
are  smaller,  some  of  the  cells  eloogated  into  one-celled  thick-walled 
tricbomes.  Adjacent  to  the  testa  are  bundles  of  thick-walled, 
sclerotic  cells,  the  outer  layer  of  cells  of  the  testa  consisting  of 
mucilaginous  cells  with  colorless  walls.  This  is  followed  by  a 
second  layer  of  thin-walled  parenchyma  cells.  The  nucellus  con- 
sists of  an  indefinite  granular  mass,  followed  by  the  endosperm, 
and  the  thin-walled  cells  of  the  embryo. 

CARYOPHYLLACEAE,   PINK   FAMILY. 

Soapwort  or  Bouncing  Bet  {Saponaria  officinalis  L.). 

The  kidney-shaped,  black,  roughish  seeds  consist  of  tangentially 
elongated,  thick,  black,  rough  cells,  the  outer  layer  being  brownish 
colored,  while  the  cell  cavity  is  red  or  blackish  brown.  The  inner 
walls  of  the  testa  are  thinner,  the  cells  are  elongated  and  the  inner 
seed  coat  is  much  compressed.  The  nucellus  is  indistinguishable 
from  the  inner  seed  coat.     This  is  followed  by  the  endosperm, 


Dig,l,z.cbyG0Oglc 


WEED  FIX>RA  OF  IOWA 


Fio.   111.     Wild   Four-o'clock   (Ox^bapftus  iiirctairt»«ua) .     The   Bclerotic  pkNO- 

chyma,  parencliyiua  and  epIdenniH   belong  to  the  pericarp. 

ep— epldeimlB.     psparcDcbynia.     set = sclerotic    parencliyina.       t—testa.       t'— trl* 

cbome.    envendoBperm.    r=rlbs. 

(DraTClDK  by  L.  H.  Pammel  and  Cbarlotte  U.  King.) 

consisting  of  an  outer  tangential  layer  with  gramilar  contents. 
The  aleurone  layer  and  remaining  portion  of  the  endosperm  cells 
consist  of  large  rather  thin-walled  cells  with  compound  starch 
grains  and  protein.  . 

Slender  Catchfly  {SUene  antirrkina  L.). 

The  small  kidney-shaped  seeds  are  rough  and  brownish  in  color. 
The  outer  epidermal  walls  are  thick,  brownish  black  in  color.  The 
onderlying  parenchyma  eeUs  are  tangentially  elongated  with  near- 
ly colorless  walls.    This  is  followed  by  an  indefinite  layer  con- 
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listing  of  an  inner  seed  coat  and  a  nacellus.  The  endosperm  con- 
data  of  thin-walled  paTenchyma  cells  with  grannlar  contents  con- 
sisting of  starch  grains  and  protein. 


Fia.    41!.      Microscopic   structure   of   some    aeeda    of   tbe   Pink   family    (.Oary- 

T.     BouDClnB  Bet   (8apo»ar4a  oHidiutHt'i ,     II.     Catchfly  (SII«»«  anttrrMno).    III. 

Virginia    CatchHy    (SllBne    virirlnloa). 
«P-cpldermls,       p^  parenchyma.       n^nucellua.      b^hypoderm  cells.      ensSDdo- 

(Drawlnga  by  L.  H.  Fammel.) 


The  seeds  of  Virginia  Catchfly  {SUene  virginica)  are  irregular. 
The  outer  walls  are  greatly  thickened,  irregular,  the  underlying 
parenchyma  cells  being  slightly  elongated.  This  layer  is  followed 
by  the  nucellus  and  the  aleurone  layer  and  remaining  endosperm 
cells  containing  starch  grains  and  protein  material. 

Silene  inflata  is  described  and  figured  by  Harz*. 

*Samenkuni]e  3  :10-79. 
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RANXJNCXILACBAB,  CROWFOOT  FAMILY. 

Common  Buttercup   {RanuiKulus  abortiims  L.). 

The  greenish  achenes  of  the  buttercup  consist  of  three  distinct 
layers.  The  outer  epidermal  is  of  elongated,  thickieh  black  cells. 
The  cells  containing  the  brown  pigment  are  yellowish  brown. 
The  underlying  layers  of  three  or  four  rows  of  seeds  are  similar 
but  larger  and  paler  in  color.  This  layer  is  followed  by  a  thick- 
walled  sclerotic  layer  containing  three  or  four  layers  of  thick- 
walled  cells  with  pore  canals.  The  testa  consists  of  an  outer  layer 
of  thin-walled  parenchyma  cells;  the  inner  layer  consisting  of 
sclerotic  parenchyma  cells  filled  with  pore  canals.  The  endosperm 
cells  are  large  or  thin-walled  and  contain  protein  material.  Harz 
has  given  an  account  of  the  structure  of  R.  arvensis*. 


Fto.  413.     Microscopic  Btructure  of  the  aeed  of  Buttercup   (Banuneuliu  aborti- 


PAPAVERACEAE,  POPPY  FAMILY. 

Common  Poppy  (Papaver  somniferum  L.). 

Prof.  A.  L.  Winton  describes  the  seeds  of  this  plant  as  follows : 

Testa  (S). — Cross  sections  are  prepared  after  soaking  the  seed 

in  water  that  may  be  cleared  with  chloral  or  alkali.     After  soaking. 

the  wliole  seed  for  about  twenty-four  hours  in  1  per  cent  sodium 

hydrate  solution,  the  iirst  four  layers  readily  separate  from  the 

•Larnlw.    Samekunde  2  :10-64. 
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fifth.  Subsequent  treatment  with  hydrochloric  acid  dissolves  out 
the  calcium  oxalate,  and  staining  with  chlorzinc  iodine  or  safrania 
renders  the  outer  layers  more  distinct.  1.  The  Epidermal  Cells 
(ep)  are  polygonal  and  of  enormous  size,  corresponding  to  the  net- 
work on  the  seed.  As  appears  in  cross  section,  the  cells  are  col- 
lapsed except  in  the  neighborhood  of  the  radial  walls.  In  surface 
view  the  radial  walls  are  sinuous  and  thin,  what  are  often  con- 
sidered the  thick  dark  walls  of  this  layer  being  not  the  wslls  at  all, 
but  the  ribs  formed  by  the  thickening  of  the  second  and  third 
layers.  This  conclusion  is  consistent  with  Meyer's  and  Hanausek's 
figures  of  cross  sections,  also  with  Meyer's  drawings  and  Mach's 
photomicrographs  of  surface  preparations.  The  statement  of 
Tschirch  and  Oesterle  that  the  epidermis  consists  of  elongated  cells 
situated  over  the  ribs,  with  large  polygonal  cells  between,  has  since 
been  corrected  by  the  authors  themselves.  Doubtless  they  mistook 
some  of  the  cells  of  the  second  layer  for  epidermis.  Hanausek's 
surface  view,  on  the  other  hand,  might  convey  the  impression  that 
the  ribs  were  the  cell  walls,  but  his  description  and  cross  section 
clearly  show  their  true  nature.     2.     Crystal  Layer  (k).     On  the 


Fio.  *14.     Poppy   Seed    iPapaver  »omnVerum).     Tranaverae   iectlon.     s,   testa 
consisting  of  epidermis  ep.  crystal  layer  k,  fiber  layer  t,  cross-cells  q  and 
netted-cellE  n :   e,   endosperm  containing  aleurone  grains  al,     X   160. 
(After  WInton,  Conn.  Agr.  Bxp,  Sta.) 

ribs,  the  cells  of  this  layer  are  more  or  less  tangentially  elongated, 
but  between  the  ribs  are  isodiametric  and  polygonal,  the  elongated 
cells  having  longer  radial  walls  than  the  others,  thus  contributing 
to  the  formation  of  the  ribs.  They  contain  fine,  granular  crystals 
of  calcium  oxalate.  Meyer  has  demonstrated  that  the  blue  color 
of  the  poppy  seed  is  due,  not  to  a  blue  pigment,  but  to  the  inter- 
ference of  light  by  the  crystals  over  the  brown  cells  in  the  back- 
ground, and  is  the  same  phenomenon  that  causes  the  apparent 
blue  color  of  the  sky  and  the  iris  of  the  eye.  As  soon  as  these 
crystals  are  dissolved  in  hydrochloric  acid,  the  seed  appears  brown. 
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3.  Fiber  Layer  (f).  The  fibers  of  this  layer  are  15-40'  broad 
and  are  parallel  to  the  carved  axis  of  the  seed.  Seen  in  cross 
section,  this  layer  is  thickest  in  the  ribs,  the  walls  throaghout 
being  distinctly  thickened  and  stratified.  In  surface  view  they 
are  rendered  more  distinct  by  chlorzinc  iodine.  4.  Cross-Celis  (q). 
The  fourth  layer  consists  of  moderately  thick-walled,  transversely 
elongated,  pointed  cells  arranged  side  by  side  in  rows.  The  walls 
are  impregnated  with  brown  material.  5.  Netted-CeUg  (n).  Ow- 
ing to  the  netted-veined,  colorless  walls  and  the  presence  of  deep 
brown  contents,  these  cells  are  particularly  striking.  They  are 
arranged  transversely  and  often  side  by  side  in  rows.  The  cell 
contents  are  insoluble  in  alkali  and  do  not  give  the  tannin  re- 
action. Some  anthors  designate  the  cells  of  this  l^er  "Pigment 
cells,"  notwithstanding  the  fact  that  in  the  white  poppy  they  do 
not  contain  pigment.  Meyer,  Tschirch  and  Oesterle,  Yogi,  and 
Hanansek  describe  an  inner  layer  of  thin-walled  cells,  but  I  am 
unable  to  find  such  a  layer  except  in  the  vicinity  of  the  hilom. 


Fia.  41S.     Poppy  seed.     Testa.  In  surface  view.     SlEnlHcance  of  letters  same  a> 
In   FIs   4tl.      pig.   plgmenL      X   160. 
(After  Wlnton.  Conn.   Agr.   Exp.   Sta-> 

The  Endosperm  (E)  contains  aleurone  grains  up  to  3**  in 
the  outer  layers  and  T**  in  the  inner  layers,  each  grain  containing 
several  globoids  and  crj'staloids. 

Embryo. — In  the  cotyledons  there  is  only  one  layer  of  palisade- 
cells  and  these  cells  are  only  slightly  elongated.  The  aleurone 
grains  are  like  those  of  the  endosperm. 
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Priekly  Poppy  (Argemone  intermedia  Sweet). 

Tlie  blackish  pitted  seeds  are  difficult  to  study.  They  consist 
of  nearly  colorless  epidermal  cells,  with  thick  outer  walls  and 
CQtiele.  The  cells  of  the  underlying  layer  are  thick-walled,  walls 
and  contents  blackish,  difficult  to  make  out  on  account  of  dense 


FlQ.  416.     Bocky  Uountaln  Poppy  iArgemone  intermedia). 

ep^epldermlB   with   thick   outer   walls,    pl^plgment   Iay«r,   Danucellus,   en^en- 

dosperm. 

(Drawlns   by   L>.    H.   Pammel   and   Charlotte  It   BSas.) 

pigment.  The  nucellus  is  compressed,  colorless.  The  endosperm 
of  large  cells  contains  oil  in  large  amounts,  and  protein.  The 
structure  seems  to  differ  in  a  marked  degree  from  Papaver  as 
described  by  Harz  and  G.  Kraus. 

CRUCIFERAE,  MUSTARD  PAMILT. 
Virginia  Peppei^ass  {Lepidium  virginicum  L.). 

The  seed  coats  consist  of  three  well  defined  layers.  The  outer 
or  epidermal  cells  are  tabulated,  somewhat  compressed.  The  cuticle 
forms  a  continuous  layer  over  these.  On  the  addition  of  water  the 
epidermal  cells  elongate  and  form  a  mucilaginous  mass,  showing^ 
stratified  layers.  These  are  not  difficult  to  make  out  when  the 
specimen  is  mounted  in  water.  The  cell  cavity  is  very  much  re- 
duced ;  that  portion  of  the  cell  wall  in  contact  with  the  cell  cavity 
is  differentiated  from  the  outer  cell  wall  substance.  Long  con- 
tinued addition  of  water  causes  the  cuticle  to  break  and  the  exterior 
becomes  very  irregular. 

The  second  layer  is  colored  brown,  the  cell  walls  are  oonsiderably 
thickened  laterally  and  project  upwardly  in  the  shape  of  cones. 
A  section  made  through  the  ends  of  these  seeds  shows  that  the 
second  layer  is  considerably  more  developed  and  there  are  evidences 
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here  of  an  indistinct  layer  between  the  first  and  second.  The 
layer  followii^  this  consists  of  thin-walled  parenchyma  cells,  in 
some  cases  considerably  elongated  but  in  others  short. 

The  third  layer  is  followed  by  the  endosperm  which  consists  of 
a  layer  of  rather  thick-walled  parenchyma  cells.  These  carry 
granular  protein  grains.  This  is  followed  by  one  or  more  layers 
of  elongated  cells,  in  which  the  cell  cavity  is  very  much  reduced. 
These  cells  reach  their  highest  development  between  the  folds  of 
the  caulicle  and  cotyledon. 

The  cells  of  the  first  layer  of  the  embryo  are  smaller,  quite  uni- 
form in  size  and  filled  with  protein  grains  and  oil. 

Small  Peppergrass  {Lepidium  apettUum  Willd.). 

The  cuticle  forms  a  continuous  layer  over  the  epidermal  cells, 
which  are  lai^er  than  in  L.  mrginicvm.  On  the  addition  of  water 
the  cell  wall  rapidly  elongates,  emitting  a  copious  mucilage.  The 
cell  cavity  is  very  much  rednced  but  longer  than  in  L.  virginicum. 
It  ia  surrounded  by  a  denser,  more  or  less  differentiated  part  of 
the  cell  wall  which  ia  more  yellow  in  color  than  the  remainder  of 
the  cell  wall.  The  second  layer  is  of  a  yellow  straw  color  and 
consists  of  very  minute  cells  with  small  cell  cavities. 

The  cell  walls  of  the  third  layer  are  strongly  thickened,  brown, 
and  serve  the  same  purpose  as  in  the  other  species.  The  endosperm 
consists  of  thick-walled  parenchjrma  cells. 

In  the  first  layer  of  cells,  the  cell  walls  are  very  much  lai^er 
and  packed  with  protein  grains.  The  other  layers  of  endosperm 
consist  of  small  elongated  thick-walled  cells  with  a  small  cell  cavity. 
These  attain  their  greatest  development  between  the  caulicle  and 
cotyledon.  In  the  embryo,  the  cells  of  the  first  row  are  isodiametrie 
filled  with  protein  grains  and  oil.  The  outer  cells  are  elongated 
larger,  and  also  densely  packed  with  the  same  material. 

Shepherd's  Purse  (Capsella  bursa-pastoris  (L.)  Medic). 

The  seed  coats  attain  their  maximum  development  in  the  region 
of  the  caulicle.  Cuticle  covers  the  epidermal  cells,  the  latter 
tabular,  compressed  but  in  the  addition  of  water  elongating,  be- 
coming mucilaginous  and  sho\ving  stratification. 

The  second  and  third  layers  are  brown  with  thick  cell  walla. 
Fourth  layer  consists  of  endosperm,  one  layer  of  isodiametrie  cells 
filled  with  protein  grains,  followed  by  thick-walled  cells  reachiag 
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Fro.  417.     Microscopic  structure  of  seeds  of  Mustard  family   Wnu>if«rav). 

I.     Hedge  Mustard   (Sisymbrium  canescena).'    II.     Small  PeppergraBS   (Lepldfum 

apetahim).     To  the  risht  an  enlarged  epidermal  cell  with  mucilaginous  walls. 

ep= epidermis.     p= parenchyma,     em = embryo, 

(Drawing   by   I^    H.    Fammel-) 

their  neatest  development  between  the  cotyledon  and  cauliele. 
First  row  of  cells  of  embryo  nearly  isodiametrie,  filled  with  oil 
and  protein  grains.  Others  somewhat  larger  contain  the  same 
subetances.  Cotyledons  incumbent.  Central  part  of  cauUcle  sepa- 
rated from  the  rest.  Cells  of  cauliele  very  much  larger  than  cells 
of  cotyledons. 

Black  Mustard  {Brassica  nigra  Koch.). 
The  cuticle  covers  the  epidermal  cells  as  a  continuous  layer; 
when  mounted  in  alcohol  the  outer  layer  is  very  much  compressed 
and  shows  very  slight  stratification;  the  cell  walls  expand  and 
after  it  has  been  moist  for  a  considerable  time  the  cuticle  breaks. 
Stratification  is  very  evident  on  the  addition  of  water.  The  second 
layer  consists  of  rather   thin-walled   parenchyma.     The   cells  of 
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Fia.    41S.      Mlcroseoplo    structure    of    some    Cruciferous    Beeds    (.Cmoifera*'). 
L      False  Flax    (CameUna  satlva).     II.      Black  Muatard    (BroMlca  nljTra).     III. 
Common   Muatard    (B.    aruense).      IV.      "Winter   Cresa    (Barbarva   vuleafiai. 
V.     Peppergrasa    iLepidium   virginUnim) .      VI.      Tumbling  Mustard    (Slaifm- 
trtum   oliWsimnm).      VII.      Shepherd's   Purse    CCopselJo    6«™a-po*(ori»), 
t^testa.     p— parenchyma  cella.     n-nucellus.     em=embryo. 
I,   II,   III,   and   IV.     Elongated   palisade   cella   below   the   epidermal   layer  and 
parenchi'ma   cella.     To   the  rlsht  ot  I,   epidermal  cella   after  the  addltloD 

(Drawings  by  L.  H.  Pammel.) 

this  layer  differ  greatly  with  reference  to  their  size,  being  scarcely 
at  all  developed  in  places,  in  others  nearly  as  large  as  the  cella 
of  the  outer  layer. 
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The  third  layer  consista  of  thick-walled  parenchyma  cells,  densely 
packed,  radially  elongated,  eddes  presenting  a  conenshaped  appear- 
ance. Underneath  this  is  a  layer  of  thick-walled  parenchyma  cells 
which  contain  some  coloring  matter.  The  endosperm  follows  this 
layer.  The  first  layer  consists  of  thick-walled  cells,  densely  packed 
with  albmninous  matter.  The  remaining  cells  vary  in  number, 
are  much  elongated,  thick-walled  with  a  small  cavity;  these  cells 
extend  down  between  the  contiguous  portions  of  the  cotyledon  or 
canlicle. 

The  Embryo. — The  cells  of  the  first  layer  surronnding  the 
cotyledon  or  canlide  are  smaller,  filled  with  fat  and  protein  grains. 
The  remaining  cells  are  larger,  also  filled  with  fat  and  protein 
grains.  The  central  part  of  the  cauliele  shows  a  differentiation  of 
the  embryonic  vascular  portion,  consisting  of  small  cells. 

Charlock  or  Conunon  Mustard  {Brassica  arvensis  (L.)  Ktze.). 

The  onter  layer  of  cells  is  compressed,  tabular,  with  stratification 
not  evident,  and  cuticle  well  developed,  and  forms  a  continaous 
layer  over  the  outer  cells^  on  the  addition  of  water,  the  ceU  walla 
become  mucilaginous,  elongate,  stratification  becomes  evident,  the 
cuticle  breaks,  and  an  irregular  surface  is  formed.  The  second 
layer  is  but  slightly  developed,  made  up  of  thin-walled  parenchyma 
cdls.  The  cells  of  the  third  layer  are  elongated  and  thickened 
laterally.  These  cells  are  much  longer  than  in  B.  nigra  and  brown 
in  color.  The  fourth  layer  consists  of  one  to  two  rows  of  rather 
thin-walled  cells  carrying  pigment.  Endosperm  consists  of  several 
rows  of  cella;  first  row  nearly  isodiametric,  filled  with  protein 
graina  The  three  or  four  layers  of  cells  following  are  thiek-walled 
with  a  small  cell  cavity. 

Embryo. — First  layer  of  cells  nearly  isodiametric,  those  follow- 
ing somewhat  lai^er,  filled  with  protein  and  fat  grains. 

Hedge  Mustard   {Sistimbrium  officinale  Scop.). 

Cuticle  covering  the  epidermal  cells,  the  latter  tabular,  much 
compressed.  On  the  addition  of  water  the  cell  walls  become 
mucilaginous  with  evident  stratification.  The  cells  of  the  second 
layer  are  brown  and  thin-walled,  much  compressed.  On  addition 
of  choloral  hydrate  they  expand.  Third  layer  much  darker  than 
tite  second,  thick-walled,  followed  by  endosperm,  cells  elongated, 
filled  with  protein  grains,  followed  by  elongated  thiek-walled  cells 
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with  a  small  cavity.  These  readtt  their  highest  development  between 
cot^iedons  and  caolicle.  First  row  of  cells  of  the  embryo  nearly 
isodiametric,  filled  with  protein  grains  and  oil. 

Tumbling  Mnstard  (Sisymhrium  altissimum  L.). 
On  the  addition  of  water  the  cell  wall  of  the  oater  seed  coat 
becomes  mucilaginous.  Outer  epidermal  layer  covered  with  cnticle, 
cells  elongated,  on  the  addition  of  water,  walls  become  mucilaginous 
and  show  stratification.  Cell  walls  of  second  layer  thick,  li^t 
brown,  followed  by  endosperm  of  two  layers  of  cells,  first  elongated, 
thick-walled.     Cells  of  embryo  as  in  S.  officinale. 

Hairy  Hedge  Mustard  (Sisymbrivm  canescens  Nutt). 
The  testa  of  the  Eonall  brownish  cells  consistB  of  an  outer 
epidermal  layer  with  thick  walls.  These  cell  walls  become  mueil- 
aginoas  on  the  addition  of  water.  This  is  followed  by  a  layer  of 
several  rows  of  brownish  cells  and  a  compressed  layer,  the  nncellus. 
The  cells  of  the  outer  row  of  the  embryo  are  smaller  than  the 
underlying  cells. 

Common  Winter  Cress  or  Yellow  Rocket  {Barbarea  vulgaris  S.  Br.). 
,  First  layer  of  outer  seed  coat  not  well  developed,  cells  elongated 
in  the  direction  of  the  seed.  Cuticle  covers  the  epidermal  cells. 
On  the  addition  of  water  a  slight  mucilaginons  modification  takes 
place.  Second  layer  with  thick  lateral  walls  and  quite  large  cell 
cavities,  colored  brown.'  Third  layer  of  rather  thick- walled 
parenchyma  cells  also  colored  brown,  followed  by  endosperm  as  is 
usual  in  cruciferous  seeds. 

False  Flax  {Camelina  sativa  (L.)  Crantz.). 
Seed  eoats  consisting  of  four  layers.  The  outer  epidermal  cells 
not  much  longer  than  wide,  on  the  addition  of  water  become 
mucilaginous  and  well  stratified.  On  the  addition  o£  chloral  hydrate 
stratification  is  more  evident.  The  cell  walls  are  differentiated 
into  several  layers.  The  second  layer  is  not  always  developed. 
Cells  of  third  layer  with  thick  walls  and  brown  pigment,  followed 
by  a  narrow  layer  of  thick-walled  brown  colls.  The  first  row  of 
cells  of  endosperm,  rather  thiek-walled,  filled  with  protein  grains, 
the  other  layers  of  unequal  development,  cells  elongated,  thick- 
walled  ;  followed  by  colls  of  embrj-o  j  these  contain  protein  grains 
and  fat. 
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ROSACEAE,   ROSE  FAMILY. 

White  Avena  (Oeum  canadenae  Jacq.). 

A  greater  part  of  the  so-called  seed  is  made  up  of  the  pericarp 
consistiDg  of  a  layer  of  small  epidermal  cells  with  trichomes.  The 
underlying  parenchyma  cells  are  large  with  munerous  intercellular 
spaces.  The  testa  is  thin,  consisting  of  an  outer  pigment  layer 
followed  by  several  rows  of  thick-walled,  colorless  cells. 


Pio.  *19.    Microscopic  atructuro  of  trult  of  Avena  C<3»um  canodanM). 

ep= epidermis,    p^parencliyma.     per=perlcBrp,     t-trlchome.    t'  =  t«ita. 

(Drawing   by   L.    H.   Fammel   and   Charlotta  U.   KJng.) 

LEOUMINOSAE,*  PULSE  FAMILY. 

Rattleboz  (Crotalaria  sagittalis  h.). 

The  testa  not  strongly  developed;  endoaperm  l%i*  in  thickness. 

Prom  Nadelmann's  studies  it  appears  that  in  Crotalaria  verrucosa 

the  homy  endosperm  is  well  developed,  being  four  and  one-half 

times  as  wide  as  the  testa.     The  aleurone  layer  contains  fat  and 

aleurone  grains.     The  cells  of  the  embryo  contain  protein  and  fat 

but  no  starch. 

*Th«  deBcrlptlona  here  Klven    are  lahen  tor  the  molt  part  from  a  paper  bj 
U  H.  Pammel,  T ■— '   "-'   "'   '  — '-   " 
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Malpighian. — The  cells  are  prismatic  in  surface  view,  S-S** 
across,  with  five  to  six  canals.  In  cross  sectionB  they  are  84/*  long. 
The  cuticle  forms  a  continuous  layer,  with  longitudinal  canals  pro- 
jecting into  the  cells  j  these  extend  down  through  the  upper  part 
of  the  cell  wall  and  the  cuticularized  substance ;  this  layer  is  lighter 
in  color  than  the  rest  of  the  cell  wall,  and  separates  from  the  re- 
mainder of  the  cell  in  the  form  of  a  band.  The  narrow  light  line 
occurs  close  under  the  cuticularized  layer.  The  cell  cavity  is 
narrow  and  gradually  tapers  upward;  it  contains  some  protein 
matter.    The  cell  wall  consists  of  cellulose. 

Osteosclerid. — The  walls  are'  thickened.  Cells  wide  in  the  lower 
part  and  narrowing  upwards,  with  large  intercellular  spaces.  Cells 
contain  protein. 

Nutrient. — Consists  of  radially  elongated  cells,  which  are  slightly 
compressed.    Walls  of  mediom  thickness,  slightly  colored. 


Fio.  420.    Microscopic  structure  of  the  testa  at  Rattle-box  lOrotalaria  eagUtaUai. 

ll=llght  line.     iD'^'malplBhltui  calls.     n=nutrlent     layer.        o^oateoeclerld. 

(Drawlns  by  L.  H.  Pammel.) 

Endosperm. — Not  strongly  developed.  The  cells  of  the  aleurone 
layer  large,  containing  protein.  Two  layers  follow  this,  the  eella 
very  much  compressed,  and  somewhat  radially  elongated,  of  thiek- 
walled  cells.    All  of  the  cells  contain  protein  and  fat. 

Embryo. — Cells  of  outer  row  smaller;  those  adjoining  the  en- 
dosperm thicker  walled,  the  inner  part  with  thinner  walls.  The  re- 
maining cells  of  the  embryo  larger.  All  of  the  cells  filled  with 
protein.     Starch  is  absent. 

Black  Medick  {Medicago  lupulina  L.). 
Testa  and  endosperm  well  developed,  245/*  in  thickness  on  sides. 
More  than  half  of  this  thickness  consists  of  endosperm. 
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3f<ilpighian. — CeUs  40-42M  in  length.  Cuticle  slightly  inegalar; 
ondemeath  the  cuticle  a  light  colored  area  with  couical  projee- 
titms,  as  in  MelUotus,  hut  somewhat  more  pronmient  With  chlor- 
iodide  of  zine  this  rapidl;  colors  blue.  It  correapouds  to  the 
mucila^nous  "membrana  interna"  of  Mattirolo  and  Buscalioni, 
and,  as  shown  hj  Sehips,  is  chemically  differentiated  from  the 
cuticle  and  remainder  of  the  cell  wall.  The  conical  layer  is  highly 
refractive.  The  light  Ijne  occurs  below  the  conical  layer  and  colors 
blue  soon  after  the  addition  of  chlor-iodide  of  zinc.  The  cell  cavity 
is  broadest  at  the  base,  gradually  tapering  upward.  A  large 
chromatophore  occurs  at  the  base  or  near  the  middle  of  the  cell 
cavity.  In  colored  seed  some  pigment  occurs  in  the  cavity  as  well 
as  considerable  amounts  in  the  walls.  Small  pore-canals  occur  in 
the  upper  part  of  the  cell  wall.  The  cell  walls  color  blue  more 
slowly  with  chlor-iodide  of  zinc  than_  the  cuticularized  layer. 

Oateosclerid. — Cells  broad  at  the  base,  with  conspicuous  longi- 
tudinal pores;  intercellular  spaces  below  the  Malpighian  cells  tri- 
angular;  walls  colored  brownish;  cells  containing  pigment  and 
tannin. 

Nutrient. — This  layer  is  much  compressed,  and  differentiated 
into  two  parts;  cells  elongated,  rather  thin- walled;  those  in  the 
lower  portion  carry  a  great  deal  of  pigment,  and  are  much  more 
compressed  than  the  upper  portion. 

Endosperm. — The  endosperm  is  of  unequal  development,  later- 
ally as  much  as  ISCW  in  thickness.  Harz  gives  the  thickness  as 
250^.  Cells  of  the  aleurone  layer  rectangular,  thick-walled,  and 
filled  with  fat  and  protein  grains.  This  layer  is  followed  by  re- 
serve cellulose.  The  primary  wall  persists  when  treated  with  weak 
solvents.  The  walla,  except  the  primary,  color  blue  with  chlor- 
iodide  of  zinc.  The  inner  portion  of  the  endosperm  consists  of 
thick-walled,  elongated  cells. 

Embryo. — CeUs  of  the  first  row  smaller  than  those  below;  ex- 
terior walls  thickened  more  than  the  lateral;  all  of  the  cell  walls 
consist  of  cellulose.  Cells  contain  fat  and  protein  grains;  starch 
grains  do  not  occur,  though  Harz  says  they  are  usually  abundant. 
In  several  specimens  examined  starch  was  not  found,  even  when 
potassium  hydrate  or  weak  sulphuric  acid  was  used  with  the  iodine. 
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Fio.   421.     Microscopic  fltructureH  ot  seeds  of  some  leKumlnous  weoda. 
L    and    V.       Yellow    Sweet    Clover     (Melllotiu    offMnalit).      II-      Whita    Sweet 

Clover    (Helllolus   albay.     III.      Blacb   Medlck    {Madieago   lupiiHna).      IV. 

Bur   Clover    (Medicoifo   dent^cv^ata^. 
m=iT)alplghlan  cells.      U^Ughl   Una  Of  the    e&iae.       Q^osteosclerld.       em'embrra 

t=testa.     en  ^endosperm,     p=parenchynia.     n=DUcel1us. 
(Drawings  by  L.  H.  Pammel.) 
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Bur  Clover  {Medicago  denticvlata  Willd.). 

The  seeds  of  this  species  agree  with  those  of  M.  ImpuUna. 

Malpigkian  cells  35-38"  long;  the  narrow  light  line  oecurs  be- 
low the  conical  layer;  the  chromatophores  are  absent. 

Osteosderids  le-lS**  long;  longitudinal  striae  well  marked. 
Cross  sections  show  beyond  a  doubt  that  these  striae  are  canals. 
The  nutrient  layer  is  much  compressed. 

Aleurone  layer  of  endosperm  as  in  Jlf .  lupuUna.  The  mucil- 
aginouB  reserve  cellulose  not  so  strongly  developed  as  in  the  last 
species.  Treatment  with  iodine  gives  no  reaction  for  starch;  nor 
do  blue  grains  appear  when  treated  with  weak  solphnric  acid  and 
iodine,  or  potash  and  iodine.  An  abundance  of  fat  and  protein 
grains  occurs  in  the  cells.  Walls  of  the  reserve  eellolose  color 
light  blue.    Malpighian  cells  a  darker  blue. 

Sweet  Clover  (MelUotus  alba  Lam.). 

Testa  and  endosperm  vary  in  thickness,  average  75".  Malpighian 
cells  as  long  as  the  thickness  of  the  endosperm  and  remainder  of 
t«sta. 

Malpighian. — Cuticle  wavy  and  well  developed ;  the  cuticularized 
layer  below  with  small,  conical  projections,  those  of  two  adjoining 
cells  meeting  at  the  middle  lamella  of  the  lateral  walls,  giving  the 
layer  the  appearance  of  consisting  of  conelike  projections.  These 
cones  are  also  connected  with  the  small  pore-canals.  This  cuticular- 
ized layer  is  highly  refractive.  The  light  line  consists  of  a  nar- 
row but  distinct  refractive  zone  below  the  conical  layer.  The 
refractive  zone  colors  blue  with  chlor-iodide  of  zinc.  The  whole 
upper  part  is  more  or  less  refractive.  The  remainder  of  the  cell 
wall  contains  pigment  and  is  colored  blue  with  chlor-iodide  of 
zinc;  the  cuticularized  layer  as  well  as  the  conical  layer  colorg 
blue.  Small  canals  project  into  the  walls,  and  in  some  cases  extend 
beyond  the  light  line.  The  chromatophores  are  irregularly  dis- 
tributed in  the  cell  cavity,  some  near  the  base,  others  in  the  center. 

Osteosclerid. — Cells  with  a  broad  base  and  a  small  triangular 
intercellular  space  above;  longitudinal  pore-canals  in  the  upper 
part  of  the  cell,  but  these  do  not  extend  its  entire  length. 

Nutrient. — This  layer  is  much  compressed;  consists  of  thin- 
walled  cells,  divided  into  two  parts;  cell  walls  of  lower  part 
thicker.  Both  layers  contain  pigment  and  tannin,  the  upper  more 
than  the  lower.     Cell  walls  consist  of  cellulose. 
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Endosperm. — The  alenrone  layer  ia  quite  distmct;  the  cells  are 
rectangular;  cell  walls  made  up  of  cellulose.  The  walls  of  the  re- 
mainder of  the  endosperm,  except  where  it  joins  the  embryo,  are 
thick,  conffisting  of  mncilaginoos  reserve  cellulose.  Cells  of  the 
int«nial  layer  of  the  endosperm  thick-walled,  elongated,  containing 
some  protein  grains  and  fat. 

Enibtyo. — Cells  of  the  exterior  walls  of  first  row  thickened; 
smaller  than  those  below.  All  of  the  cells  contain  fat,  protein 
grains,  and  small  starch  grains.    Procambial  vessels  well  developed. 

Tellow  Sweet  Clover  (MelUotus  ojficvndlis  Lam.). 
Testa  with  endosperm  varying  from  260-300'*  in  thickness.  The 
Malpighian  cells  of  this  species  are  longer  than  in  M.  alba,  and 
also  more  abundantly  supplied  with  pigment.  The  conical  pro- 
jections are  longer.  The  osteosclerids  are  longer  and  nearly  as 
wide  above  as  below.  The  longitudinal  canals  are  as  eonspicnons 
and  well  developed  as  in  that  species.  Cells  of  the  nutrient  layer, 
especially  in  the  lower  part,  are  abundantly  supplied  with  pig- 
ment and  some  tannin.  The  walls  of  the  aleurone  cells  are  thick; 
the  mucilaginous  reserve  cellulose  and  the  thick-walled,  elongated 
cells  are  not  essentially  different  from  the  last  species.  It  also 
agrees  with  it  with  respect  to  the  embryo. 

Hairy  Prairie  Clover  (Dalea  alopecuroides  Willd.)  {Parosela 
dalea  (L.)  Britt). 

Testa  and  endosperm  from  150-265''  in  thickness.  Yari&tion  ia 
mostly  due  to  endosperm,  which  reaches  its  greatest  development 
laterally. 

Malpigkian. — Cells  are  36.4m  in  length.  Cuticle  prominent; 
cuticularized  layer  not  conspicuous;  narrow  light  line  near  the 
cuticle;  pores  prominent,  extending  into  the  walls  beyond  the 
.light  line.  Cell  cavity  broad  at  the  base,  containing  protein 
grains. 

Osteosclerid. — Cells  thick-walled,  lighter  in  color  than  the  Mal- 
pighian  layer.     They  contain  pigment,  tannin  and  protein. 

Nutrient. — This  layer  is  compressed  and  the  cells  are  elongated. 
Walls  color  blue  with  chlor-iodide  of  zinc.  Brown  pigment 
abundant  in  the  vascular  region. 

Endosperm. — ^Aleurone  cells  nearly  isodiametric,  containing  fat, 
and  protein ;  most  of  the  endosperm  consisting  of  reserve  cellalose 
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Fid.    422.      MIcrOBcopIc   structure   of   legumlnoua    seedi    (LtDumituaae), 
I.    Silky  Bophora  (Sopltora  laricea),     II.     Parosela  IDafea  alopecuroklef) ■     III. 

Common    Vetch    (Vicia    tativa).      TV.  Stemless    Ijocoweed    (Oxytropf*    lam- 

bBTll).      V.      Wild    Liquorice    (.QlvcyrrMta    lepldota). 
m— malplBhloi)  cella.     Il=ll8lit  line,     em-embryo,     o-osteosclerld.     p^parenohy* 

raa.     Bl=a1eurone  layer.     en^endoBperm.      en=endosperm   reserve   cellulose 

cella.     tr= tracheae, 

(Drawings  by  L.  H.  FAtmnel.) 
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with   prominent   pore-canals ;    the    internal    layer    consisting  of 
elongated  thiek-walled  cells,  with  cell  cavity  much  reduced. 

Embryo. — Firat  row  of  cells  of  emhryo  smaller  than  nnderlying, 
with  thickened  outer  walls.  Cells  below  with  small  intercellular 
spaces.  Reserve  material  consists  of  fat  and  protein  grains; 
starch  is  absent. 

Stemlesa  Loco  Weed  {Oxytropis  lambertt  Pursh.). 

Testa  and  endosperm  170-175/*.  This,  the  so-called  loco  weed,  is 
said  to  cause  disturbances  in  animals,  but  alkaloids  have  not  been 
found  in  the  seed  or  any  other  part  of  the  plant. 

Malpighian. — Cells  40-42^  long.  Cuticle  somewhat  uneven;  the 
narrow  well  marked  cuticularized  layer  colors  blue  with  chlor- 
iodide  of  zinc;  the  light  line  occurs  below  the  cuticularized  i^er, 
and  this  also  colors  blue;  the  remainder  of  the  cell  wall  takes  on 
a  darker  blue  color.  CeUs  contain  an  abundance  of  pigment, 
tannin,  and  some  plastic  material. 

Osteosclerid. — Cell  walls  thickened,  not  prominently  I-shaped,- 
bnt  with  an  elongated  intercellular  space. 

Nutrient. — ^Layer  consists  of  thin-walled  elongated  cells  from 
ten  to  twelve  rows.  Pigment  more  abundant  in  lower  than  in 
Qpper  part.     Walls  color  blue  with  chlor-iodide  of  zinc. 

Endosperm. — The  aleurone  layer  consista  of  thick-walled  cells; 
the  underlying  thick-walled  cells  of  the  reserve  cellulose  become 
mucilaginous  on  the  addition  of  water.  The  internal  part  consists 
of  thiek-walled,  elongated  cells.     The  cells  contain  protein. 

Embryo. — Cells  of  the  first  row  smaller,  with  thick  exterior 
walls;  cells  below  not  so  compact  and  with  thinner  walls.  Cell 
walls  color  blue  with  chlor-iodide  of  zinc.  Starch  is  absent  but 
cells  contain  fat  and  protein. 

Bush  Clover  {Lespedeza  capitata  Mx.). 

Testa  and  endosperm  90-100  thick.  Light  line  occurs  close 
under  the  cuticle.  A  large  spherical  ebromatophore  occurs  in  the 
pigmented  Malphigian  cells  which  is  variable  as  to  its  position  in  the 
cell.  The  long  pores  extend  to  the  middle  of  the  cell.  The  o»- 
teoselerids  are  short.  The  nutrient  layer  is  compressed,  conttuning 
much  pigment.  Endosperm  as  in  L.  stuvei;  the  aleurone  cells  are 
thiek-walled,  and  the  reserve  cellulose  is  mucilaginous.  Embryo 
as  in  the  other  species  containing  fat  and  protein  but  no  starch. 
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Common  Vetch  (Ticia  aativa  L.)- 

This  speciea  has  been  studied  by  Harz,  Tschircb  and  Oesterle, 
Beck,  and  Sempolc'^itd.  Testa  irregular,  with  small  projections, 
126''  thick.  Endosperm  reduced  to  a  single  layer.  The  presence 
of  endosperm  has  been  indicated  by  the  above  writers.  Beck 
speaks  of  an  aleurone  spot  (Aleurone  fleck)  in  the  epidermal  ceUs 
of  the  cotyledons  of  this  and  other  species  of  the  genua  Vida. 

Malpigkian. — Cells  72-75''  long,  pointed  at  Uie  upper  end; 
cuticle  very  irregular  because  of  the  projections;  euticularized 
layer  most  promLaent  in  the  depressions;  pores  project  into  the 
walls  below  the  light  line,  and  partly  connect  with  the  cell  cavity ; 
the  upper  part  of  the  cell  is  not  pigmented,  or  very  little.  The 
light  line  occurs  just  above  the  pigmented  part  of  tiie  cell.  Cell 
cavity  is  large  at  the  base,  narrows  upward,  becoming  much  con- 
stricted below  tbe  light  line,  and  above  widens  agaiiL  Small 
lateral  projections  or  pores  extend  into  the  wall  at  right  angles  to 
the  cavity.  A  large  chromatophore,  some  pigment,  and  small 
granules  occur  in  the  cavity.  The  walls  in  lower  part  of  cell  are 
colored  bluish  brown. 

Osteoselerid. — Cells  are-thick-walled,  IS-ie-S/*  long,  longitudinally 
striated.  Upper  and  lower  cross-bars  nearly  equal;  the  inter- 
cellular spaces  elongated.  Tsehireh  and  Oesterle  state  that  this 
layer  is  not  very  strongly  developed,  but  in  specimens  which  I 
have  examined  it  is  well  developed.  These  cells  are  more  or  less 
variable,  as  indicated  by  Harz,  who  states  that  they  are  from 
ll-lS/*  long. 

Nutrient. — This  layer  is  differentiated  into  two  parte ;  the  upper 
consists  of  thin- walled,  elongated  cells  with  a  yellowish  pigment; 
the  cells  of  the  lower  part  are  larger,  thin-walled  and  elongated, 
containing  a  brown  pigment. 

NuceUus. — This  consists  of  a  narrow  zone  of  compr^ed  cells. 

Endosperm. — Occurs  in  the  form  of  thiek-walled  elongated  cells 
with  a  narrow  cell  cavity.    Usually  only  one  or  two  rows  of  cells. 

Embryo. — The  outer  row  of  cells  of  the  cotyledon  is  continuous. 
The  exterior  walls  are  thickened;  cells  below  are  more  loosely  ar- 
ranged; small  intercellular  spaces  in  the  angles  of  the  cells;  the 
epidermal  cells  contain  fat  and  protein,  the  others  in  addition  an 
abundance  of  spherical  or  elliptical  starch  grains  measuring  25 
x2^.5/'  to  50x25''.    Palisade  cells  wanting. 
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Wild  Liquorice  {Olyoyrrhiza  lepidota  (Nutt.)  Purah.)- 

Testa  and  endosperm  490-500*^  thick.  EndoBperm  variable  in 
different  parts  of  the  seed,  but  usually  well  developed. 

Matpigkian. — Cells  TO-TSm  long.  Cuticle  somewhat  irregular; 
the  ligiit  colored  cntieularized  layer  is  followed  by  a  narrow  but 
sharply  marked  zone,  the  light  line ;  cell  cavity  is  large  at  the  base, 
gradually  tapering  upward.  Pore-canals  extend  into  wall  beyond 
the  light  line.    Cells  contain  pigment  and  some  plastic  material. 

Osteoaderid. — The  I-shaped  cells  are  thick-walled,  with  small 
projections  somewhat  similar  to  those  shown  for  Ervam  lens  by 
Mattirolo  and  Buscalioni.  The  intercellular  space  is  elongated. 
The  cells  attain  their  greatest  development  in  the  hilar  region. 
All  of  the  cells  carry  some  pigment  and  plastic  material. 

Nutrient. — This  layer  is  much  compressed  and  thin-walled ;  cells 
number  from  four  to  six  rows.  Pigment  is  most  abundant  in  the 
tower  part  of  the  layer. 

Endosperm. — Aleurone  layer  consista  of  nearly  isodiametric 
thick-walled  cells.  The  mucilaginous  reserve  cellulose  is  variable 
in  quantity.  Cell  walls  differentiated  into  primary,  secondary  and 
tertiary.  Internal  part  of  the  endosperm  consists  of  thick-walled, 
elongated  cells.    All  of  the  cells  contain  protein  grains. 

Embryo. — Cells  of  the  out«r  row  smaller  than  those  within;  ex- 
terior walls  thickened,  those  below  more  loosely  arranged  than  the 
epidermal;  more  compact  and  with  thicker  walls  than  those  of 
AstragtUus  mexicanus.  Cells  contain  fat  and  protein  grains  but 
no  starch. 

LINACBAB.  FLAX  FAMILY. 

Common  Flax  {Linum  usitatissimum  L.). 

The  shining,  brownish  seeds  consist  of  an  outer  epidermal  layer 
of  thick-walled  cells;  walls  colorless  and  stratified;  these  become 
mucilaginous  on  the  addition  of  water.  The  cell  cavity  is  very 
small,  the  underlying  layer  consists  of  yellowish  parenchyma  cells. 
The  third,  called  the  fiber  layer  by  Winton,  consists  of  sclerotic 
parenchyma  cells  with  pore-canals,  the  sclerotic  parenchyma  fol- 
lowed by  a  layer  of  colorless  cross-cells  with  thin  walls.  The 
parenchyma  cells  of  the  pigment  layer  follow;  these  cells  are 
sqnarish,  pigment  yellowish  brown.     The  endosperm  follows  the 
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Fui.  12t.     HICTOBCOpIc  etructure  of  the  aeed  of  eonunoD  Fl«x   lIAnim 

•tmtim). 
eP'' epidermis.     p= parenchyma,  underneath  thick-walled  Bclerenchynui  cells  sad 

the   pigment   layer,     pi— pigment   layer.     BD=eDdosperin. 

(Drawlnc  by   L.   H.   Pammel   and   Charlotte  H.   KIhk-) 

pigment  layer  and  consists  of  2-6  layers  of  cells,  the  walls  being 
thicker  than  those  of  the  embryo,  and  containing  fat  and  aleorone 
grains.  The  epidermal  cells  of  the  embryo  are  sqnarish,  the  cells 
underneath  on  the  upper  face  of  the  cotyledon  are  palisade-like. 
All  of  the  cells  contun  fat  and  protein. 

GBBANIACBAII,  GERANIUM  FAMILT. 

Carolina  Granesbill  {Oeranium  carolinianum  L.). 

The  testa  of  the  smooth  small  seeds  consists  of  an  outer  epider- 
mal layer,  the  cell  walls  not  greatly  thickened;  underlying  it 
is  a  single  row  of  elongated  parenchyma  cells  followed  by  the  Mal- 
phigian  cells;  the  light  line  is  narrow  and  occurs  in  the  middle  of 
the  cell;  this  is  followed  by  a  layer  of  much  larger  cells  with 
thick  walls.  The  inner  seed  coat  ia  much  compressed  and  consists 
of  several  rows  of  small  cells  and  a  single  row  of  large  cells.  The 
walls  in  both  cases  are  not  greatly  thickened.  The  nucellus  is 
much  compressed.  The  cells  of  the  endosperm  are  not  much  longer 
than  broad.  The  cells  of  the  outer  row  or  the  aleurone  layer  are 
much  smaller  than  those  of  the  second  layer. 
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Fm.   iH.     HIcroBcopIc  Btructure  o(  the  seed  of  eonunoD   Qer&nlura   (0«m»iuBi 

coroHntonum). 
epc epidermis,     pn parenchyma,   malplshlan   cells  below,     ll^light  line   of  m*l- 
plghlan  cellB.     pBl:^pal1iade  cells.      it=liiiier    testa. 

(Drawing    by    L.    H.    Pai 


1    Charlotte    1£    King.) 


EUPHORBICEIAB,*  3PUROB  FAMILY. 
Flowering  Spurge  {Eupkoriia  coroUata  L.)- 
The  outer  layer  of  the  seed  coat  is  mucilaginous;  the  walls  of 
the  cells  are  thickened  and  colorless;  showing  stratification  upon 
addition  of  water;  the  cell  contents  are  dark  in  color.  The  granu- 
lar layer  beneath  the  mucilaginous  cells  is  well  developed ;  the  con- 
tents give  a  blue  reaction  to  iodine.  Underneath  the  granular 
layer  is  a  row  of  slightly  elongated  thin-walled  parenchyma  cells ; 
beneath  these  are  the  long  palisade-like  cells,  in  which  are  pores 
of  less  prominence  than  in  E.  marginata  and  others.  Next  lie  two 
compressed  layers  of  thin-walled  parenchyma  cells. 

Spotted  Spurge  {Euphorbia  preslii  Guss.). 

The  outer   layer   of   cells   are   darkened;    tiiese   cells   are   not 

mucilaginous.     The  palisade-like  cells  are  present,  as  in  all  the 
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Prostrate  Spurge  {Euphorbia  macidata  L.), 
The  walls  of  t^e  outer  cells  are  dark  in  color;  these  cells  are 
but  slightly  muoilaginouB.    The  granular  layer  is  not  pronounced. 
The  palisade-like  cells  resemble  those  of  the  other  species. 


^/ 


Fro.   42S.     Ulcroocoplc  Btructura  of  the  aeeda  oC  the  Spurge   tamllr   iSuphor- 
I.      CypreBS   Spurse    [EupAorMa  cuparitaiat)  ■     II.      FlowerlnK  Spurge    (Bwph«r- 


ep=epldermlB,    tn    figure    II   cell-walle   mucllaslnoua.      pal~paltsade   odlB.      p- 

parenchymal  celts. 

(Drawing  by  1^  H.  Pammel.) 

Yellow  Spni^  (Euphorbia  cyparissiat  L.). 
The  seed  shows  the  usual  palisade-like  cells  with  the  overlying 
and  underlying  thin-walled  parenchyma  cells. 

MALVACBAB,  MAIiLOW  FAMILT. 
Velvet  "Weed,  Butterprint  [AiutUon  tlieophrasti  Medic.).* 
The  outer  layer  a,  of  the  first  integument  is  transformed  into  a 
strongly  refractive  layer.  The  second  layer  is  composed  of  radially 
elongated  cells.  The  seed  hairs  arise  from  a  single  cell  and  are 
large  and  conspicuous.  The  hairs  are  spindle-shaped  and  thin- 
walled  ;  they  occur  mostly  at  the  ends  of  the  seed  and  are  more  or 
leas  pressed  to  it.    There  is  little  or  no  coloring  matter  in  this  io- 

*FTom  Rolfs.  P.  H..  Bot.   GaE.    1893  ;33-39. 
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tegument  excepting  in  the  base  of  the  hair  cells.  The  palisade 
cells,  c,  are  narrow  for  their  length.  The  cell  cavity  is  not  promi- 
nent and  the  nodosity  is  inconspicuoiis.  The  light  line  is  narrow 
and  occnrs  near  the  outer  end  of  the  palisade  layer.  The  sab- 
palisade  portion,  d,  is  made  up  of  two  l^ers  of  light  brown  cella. 
They  are  symmetrical  and  elongated  tangentially. 

Measurements,  seed  coats,  147'';  outer  integument,  13/*;  palisade 
l^er,  96'';  subpalisade,  38''. 

Shoo-fly  {Hibiscus  trionum  L.). 

P.  H.  Bolfs  has  made  a  study  of  E.  miUtaris,  the  microscopic 
structure  of  which  ^ecies  closely  resembles  that  of  S.  trionum. 
The  dark  grayish  seeds  are  roughened  with  tubercular  procasses, 
which  contain  the  "seed  hairs."  The  seed  hairs  consist  of  cells 
somewhat  longer  than  broad  beginning  with  a  broad  base,  ex- 
tending into  a  several-celled  trichome,  the  terminal  portion  larger 
than  remainder  of  cell.  These  hairs  contain  a  yellow  pigment 
The  A^pighian  cells  occupy  about  one-half  the  thickness  of  the 
testa,  the  cuticle  is  well  developed,  the  light  line  is  near  the  upper 
portion  of  the  cell.  The  cell  cavity  ia  spindle-shaped  and  near 
tiie  middle  of  the  cell.  The  remainder  of  the  testa  consists  of  a 
subpalisade  portion  of  parenchyma  cells  carrying  a  brownie  pig- 
ment; underneath  it,  latter  thin- walled  cells;  walls  brownie,  a 
compressed  narrow,  brownish  layer,  the  nucellus,  n.  This  is  fol- 
lowed by  the  squarish  cells  of  the  endosperm. 

Common  Mallow  (Malva  sylvestris  L.) . 

The  surface  of  M.  sylvestris  is  rough  in  appearance.  The  second 
layer,  b^  of  the  outer  integument,  a,  has  been  compressed  into  a 
thin  layer  and  seems  to  have  no  defijute  arrangement.  The  outer 
layer,  a,  has  been  elongated  radially.  In  places,  these  elongated 
cells  have  divided  forming  a  double  layer  of  cells.  There  is  no 
brown  coloring  matter  in  this  integument  nor  is  there  any  between 
the  integuments.  The  palisade  cells,  c,  are  clear;  the  walls  thick. 
The  cell  cavity  occupies  about  one-third  the  length  of  the  cells, 
the  lower  end  reaching  to  the  middle.  The  nodosity  is  promi- 
nent. Below  the  cavity  the  cells  are  clear,  almost  transparent. 
The  subpalisade  portion,  d,  is  usually  made  up  of  two  layers,  at 
some  places  only  one,  of  large  dark  brown  cells. 


;vCooglc 


MICROSCOPIC  STRUCTDRB  OF  WEED  SEEDS  669 

Measuremeute,  seed  coats,  122'';  outer  integument,  27/*;  outer 
layer  of  same,  22/' j  inner  layer  of  same,  Sf;  palisade  layer,  7l>; 
subpalisade,  25i*.     (P.  H.  Rolfs.) 


Fio.    itt.      MIcroHcopIc    tinicture    of    the    aeedB    oC    Bome    MalvacAous    weeds. 
I.    Shoo-fly    (Blbitcua  trionum),      II.      Indian   Uallow  or   Butterprlnt    (.AbutUon 

thtophraati).     III.     Mallow   (Maiva  aylveatria).     IV.     81da   (SIda  aflnota). 

V.      CheeaeH   or   common   Mallow    IMalva   TOlainSifolla) . 
ap=epldermal  cells,    m-malplghlaii  cells.     U-Usht  line,    pi-pisment  layer,     p- 

parenchyma   cellg.      pat=pal!sai]e   or  malplKhlan  cellB.     n—nucalluB.  en=ea- 

dospatm.     h^trtehoma.     t^plant  hair  or  trichome  Burface  view 
(DrawlnKB  by  P.  H.  Rolfs.) 

Cheeses  or  Mallow  (Mltlva  rotundifolia  L.) . 

The  roughened,  somewhat  velvety,  dark  grayish  seeds  consist 
of  an  outer  row  of  rather  large,  rather  thick-walled  cells,  walls 
colorless.  This  layer  is  followed  by  the  very  long  Malpighian 
cells,  which  are  longer  than  the  cells  of  the  rest  of  the  testa,  light 
line  near  the  upper  part  of  the  cell,  lower  portion  of  cell  slightly 
yellowish.      Cavity  spindle-shaped  near  the  middle.      The  dark 


;vCoOglc 


660  WEED  FLORA  OF  IOWA 

browniah  pigment  cells  of  two  or  three  rows.  Adjacent  U  tlLe 
pigment  layer  is  the  colorless  compressed  nucellufi  and  the  sqaarish 
endosperm  cells. 

Sida   (Sida  spvnosa  L.). 

The  brownie  seeds  are  minutely  roughened.  The  Malpigbian 
cells  oconpy  more  than  one-half  of  the  thickness  of  the  testa,  the 
catide  is  well  developed,  the  light  line  occurs  near  the  upper  end 
of  the  cells.  The  cell  cavity  is  spindle-shaped  near  the  lower  end 
of  the  cell.  The  subepidermal  layer  contains  the  brownish  pig- 
ment, the  walls  of  these  cells  are  thickened ;  the  parenchyma  cells 
of  the  layer  underneath  are  colorless,  the  walls  are  less  thickened ; 
a  narrow  pigment  layer  follows.  The  cells  of  the  endosperm  are 
thick-walled  containing  protein  grains. 

ONAOHACBAE,  EVENING  PRIMROSE  FAMILY. 

Evening  Primrose  {Oenothera  biennis  It.). 

The  small,  irregular,  winged  seeds  are  rough.  The  epidermal 
cells,  ep,  of  the  testa  are  small,  thick-walled  with  minute  pore 
c&nals;  the  underlying  parenchyioa  cells,  p,  are  large,  thick-walled 
and  with  small  pore  canals;  these  cells  reach  their  greatest  develop- 
ment where  the  wings  occur.  The  remaining  portion  of  the  testa 
consists  of  four  or  five  layers  of  cells  more  or  less  rectangular. 
The  nucellns  and  the  endosperm  much  compressed,  outer  epidermal 
cells  of  the  embryo,  em,  tiiin-walled,  a  little  longer  than  wide. 


FiO.   <3T.     UicroBcopIc  structure  of  the  seed  ot  Bvenlnc  PrimroM   (OmoUMra 
biennia). 

epcepldarmlB  of  thick- walled  cells.  p= thick- walled  parenchyma  iindemekth 
tbInDer-waJled  parenchyma,  n^nucellus  and  below  a  tew  layer*  of  cell*  ol 
the  endosperm. 

(DrawlnK  by  Charlotte  H.  King  and  I..  H.  PammeL) 
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UMBELLIFERAE,  PARSLET  FAMILY. 

Sweet  Cicely  {Osmorrhiza  longistylis  (Torr.)  D.  C). 

The  epidermal  cells  are  longer  than  broad,  the  outer  walls  are 
thickened,  five  to  six  rows  of  thin-walled  parenchyma  cells  occur 
tmdemeath  the  epidermal  layer ;  the  ribs  contain  the  vascular  ele- 
ments, thick-walled  sclerenchyma  cells;  the  testa  consists  of  a 
layer  of  tbin-walled  parenchyma  cells,  p,  followed  by  a  layer  tan- 
gentially  elongated  and  another  of  large  parenchyma  cells,  p*,  and 
the  compressed  nucellus,  n.'  The  endosperm  consists  of  large  thin- 
walled  cells. 


Fio.   428.     Microscopic   structure  of  some  Umbelliferous  weeds. 

J.  Sweet  Cicely  (OamorAtea  longUlvlltt .  II.  Cow  Parsnip  iBeracleum  lana- 
tum).  III.  Wild  Carrot  (Daucua  aarota).  Underneath,  poreactiitna  cells, 
thick-walled   gclerotlc   parenchyma,    Hectlona!   view   to   the    rlgbL 

nctiucellus.     p-pBrenctirnia.     t— testa.     en=eDdosperm.       ep= epidermis.       o— oil 

(DrawiDKs  by  I^  H.  ^unmeL) 
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Wild  Carrot  {Dauous  carota  h.). 

The  cremocarp  consQSts  of  an  outer  epidermis  of  cells  some- 
what longer  than  broad;  the  underlying  cells  are  of  similar  stmc- 
ture  except  the  cells  near  the  inner  epidermis,  which  are  much 
longer  than  wide;  a  large  oil  duct  occurs  in  each  rib.  The  testa 
consists  of  a  single  layer  of  parenchyma  cells  and  a  few  rows  of 
compressed  elements,  probably  the  nucellus.  The  endosperm  of 
thin-walled  parenchyma  cells  contains  protein. 

Cow  Parsnip   {Seradeum  lanatum). 

An  outer,  epidermis  with  outer  walls  thickened.  The  underlying 
parenchyma  cells  similar,  followed  by  a  layer  of  thiek-walled 
Bclerenchyma  cells.  The  testa  of  aingle  layer  of  cells.  The  en- 
dosperm cells  contain  protein. 

A8CLEFIADACEAE,  MILKWEED  FAMILT. 

Milkweed   (Asclepias  syriaca  L.). 

The  fattened  reddish  brown  seeds  consist  of  an  epidermis  of 
isodiametric  cells;  the  outer  walls  wavy,  and  thickened;  each  cell 
with  a  projecting  point,  outer  walls  colorless,  contents  brownish; 
the  epidermis  is  followed  by  10-14  rows  of  thin-walled  parenchyma 
cells  containing  a  brownish  pigment.     This  layer  is  followed  by 


MleroBcopIc  structure  of  the  seed  of  MllkweM  (IJoIsirffM 
ep  =  epldennia.  p=par«llch7iiui.  n=nucelIUB.  em-^embrya 
(Drawing    by    L.    H.    Pammel    and    Charlotte    U.    Klnc) 
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the  compressed  perispenn,  browBiBh  yellow  in  color.  The  endo- 
sperm consists  of  thicMsh-walled,  colorless  parenchyma  cells,  the 
outer  row  smaller  than  the  underlying,  the  inner  layer  of  smaller 
elongated  cells.  The  contents  consist  of  protein  and  fat.  The 
inner  epidermal  cells  of  the  embryo  are  smaller  than  the  endo- 
sperm cells;  they  contain  protein  and  fat. 

CONVOLVULACEAE.  C0NV0LVIrt.U8  FAMILY. 
European  Bindweed  iCorwolvuhts  arvensis  L.), 
The  testa  consists  of  an  outer  row  of  short  or  elongated  cells  p 
with  thick  walls  and  brownish  contents.  This  is  followed  by  a 
layer  of  small  cells  with  colorless  walls.  Contents  brownifih.  The 
Malphigbian  cells  m  are  situated  underneath.  This  is  followed  by 
a  layer  of  parenchyma  cells  consisting  of  8-12  rows  of  cells.  The 
endosperm  consists  of  thick-walled  colorless  cells.  The  walls  in 
part  mucilaginous. 


Pia.   430.     Microscopic  structure  of  the  seeds  of  Convolvulaoeat. 
I.    Homlns-Blory  (convolvultu  aojilutn).     II.  Cultivated  Momlns-eloi7  (Ipomoea 

purpurea).     III.     Dodder   (<7u*outa  epUhymum).     IV.     Bindweed   (Conuol- 

vitlut  iinietuis). 
ep—epldannls.    m>-malpighlaii  mUb.    Il'Ilgbt  line.     p-parenchrmtL     n^nuceltus. 


(DrawitiKi  by  L.  H.  Fammel  and  Ctiarlotte  M.  King.) 
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Wild  MomiDg  Olory  {Convolvuhis  sepivm  L.)- 

The  testa  of  tlie  seed  of  the  common  monung;  glory  oonsistB  of 
an  oater  layer  of  elongated  cells  contaming  the  blacMsh  pigment 
followed  by  the  Malpighian  cells  with  small  cell  cavity  and  promi- 
n^it  light  line.  The  colorless  parenchynm  cells  are  thicb-walled 
followed  by  a  compressed  indistinct  layer,  the  compressed  nncellus 
and  the  endosperm  cells. 

Cultivated  Morning  Glory  {Ipomoea  purpurea  (L.)  Koth.). 

The  black-browni»h  seeds  are  rough.  The  testa  consists  of  a 
saperfioial  layer  of  cells  with  granolar  brownish  contents.  The 
Malpighian  cells  m  occur  underneath;  the  light  line  is  near  the 
apper  part  of  the  cell,  cell  earity  small.  The  cells  of  the  paren- 
chyma layer  are  compressed.  The  cells  of  the  endosperm  are  thick- 
walled  and  somewhat  mucilaginous. 

Dodder  {Cuscuia  epi^ymum  Murr.). 

The  small  seeds  are  minutely  roughened  and  velvety.  The  outer 
layer  of  the  testa  consists  of  large  cells  with  yellowish  contents, 
the  following  layer  consists  of  thick-walled  cubical  or  prismatic 
cells  p,  the  colorless  Malpighian  cells  m  follow.  They  are  elongated 
with  a  small  cell  cavity.  The  layer  following  consists  of  com- 
pressed cells,  tangentially  elongated.  The  endosperm  layer  ctm- 
sists  of  an  outer  aleurone  layer  of  nearly  square  cells.  The  cells 
below  are  irregular.  The  endosperm  cells  contain  compound  or 
simple  starch  grains  and  protein. 

BORAOINACEAE,    BORAQE   FAMILT. 

Wild  Comfrey  {CynoglosBum  virgitUo'aum  L.). 

The  rough  fruits  are  covered  with  hooked  appendages,  the  wides 
roughened  with  small  colorless  points;  the  epidermal  layer  is  ir- 
regular and  prominent,  in  some  cells  developed  into  short  trichomes, 
whose  walls  are  greatly  thickened.  The  epidermal  walls  and  con- 
tents are  blackish,  the  underlying  sclerotic  parenchyma  cells  have 
thick  walls  and  are  blackish.  The  parenchyma  cells  of  the  testa 
are  thinner  walled  and  colorless,  followed  by  the  compressed  layer 
of  the  nucellns  n.  The  endosperm  cells  are  longer  than  broad, 
colorless,  contain  protein  and  fat. 
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Fio.    431.    Ulcroicoplc  structure  ot  some  fruits  of  tbe  Borage  Fainlly  IBoragtit- 

I.  Stickseed  (Loppula  sohlnMo)  pun  of  fruit  or  bur.  n.  Stlclueed  {Lap- 
puJa  eohinaia).  SnlarKed  view  of  epidermal  celta  ahowiiiK  Imgularltlea  in 
cell   wall  and  c&vlty.     III.     Wild  Comlrey   (Cv>ioghitaiim  vinrinfanum). 

ep= epidermal  cells,  n—nucellua.  pi  •pigment  layer.  en= endosperm,  t— trl- 
chomea. 

(Drawings  by  L.  H.  Pammel  and  C.  U.  King.) 


Stickseed  {Lappida  echinata  Gilibert). 

The  fniiU  are  rough  and  provided  with  hooked  appendages, 
the  cells  of  the  appendagea  are  elongated,  thick-walled,  the  walls 
colorless;  the  cells  of  the  epidermis  toward  the  exterior  are  very 
irregular  with  projecting  ronnded  or  sharp  points,  walls  colorless. 
The  epidermal  cells  are  elongated  with  central  cell  cavity  and 
prominent  pore  canals  at  right  angles  with  the  cell  cavity,  these 
having  the  appearance  of  a  series  of  cells  one  above  the  other. 
The  epidermal  cells  contain  a  brownish  pigment,  the  nnderlying 
parenchyma  cells  are  thinner  walled  and  also  contain  a  brownish 
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pigment.    The  testa  is  thin,  consisting  of  thin-walled  parenchjrma 
eella  with  granular  contents. 

VBRBENACEAEI,  VERVAIN  FAMILT. 

Hoary  Vervain  {Verbena  »trieta  Vent.), 

Epidermal  cells  thick- walled ;  out«r  cells  colorless.  Underneath 
this  lie  several  layers  of  pigmented  cells,  slightly  longer  thsn  broad. 
This  layer  is  followed  by  rather  tbick-walled,  colorless  cella,  with 
small  cell  cavity;  one  or  two  rows  toward  the  middle  are  thick- 
walled  and  smailer.    Next  follow  the  cells  of  the  embryo. 


Fis.  1B2.    Mlacroscoptc  structure  at  seed  and  Irutt  Ql  Vervain  (Tarb««a  atrtcta). 

ep~ epidermis,   thick- walled,     p^parenchyraa  layer,     pi-plsment  layer  ol  smAll 

parenchrma  cella     The  two  Inner  layers  of  cells  of  the  testa. 

(DrawlDKB  by  L.  H.  Fammel  and  Charlotte  M.  King.) 

LABIATAE,  MINT  FAMILY. 

Catnip   (Nepeta  cataria  L.). 

The  small  dull  brown  seeds  are  finely  roughened.  The  pericarp 
conaiste  of  an  epidermal  layer  with  thin  cuticle,  on  the  addition 
of  water  becoming  mucilaginoua.  This  layer  is  followed  by  under- 
lying parenchyma  cells,  then  the  Malpighian  cells  with  conapicuooa 
light  line.     The  cells  are  colored  yellowish  brown;  underlying  this. 
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the  testa,  consiBtiag  of  a  Edngle  layer  of  cells,  thin-walled.  The 
nucellus  of  whitish,  elongated,  rather  thick-walled  cells,  the  en- 
dosperm differentiated  into  an  outer  layer  of  larger  parenchyma 
and  a  compressed  inner  layer  of  thick-walled  cells.  The  epidermal 
cells  of  the  embryo  nearly  isodiametric,  contain  protein  and  fat. 
The  epidermal  cells  of  the  upper  epidermis  nearly  like  the  lower, 
palisade  parenchymal  underneath. 


Pro.  433.  Ulcroacoplc  structure  of  seeds  of  the  Mint  Funlly  (LoMatos). 
I.  Catnip  (Ntpeta  noloria).  II.  Qlajit  Hyssop  (Agattaeke  aoropftHlorlavfaHo). 
ep= epidermis,  underneatli,  parenchyma  cells  In  I  and  scIeTOtlO  Pkrenchyina  In 
II,  the  epldemiat  cells  irregular  sIiowIdk  same  trichomea.  ecl-tclerotlc 
parenchyma.  en=endo8perm.  m^smalplghlan  cells.  D=iiucellu>.  ll>-ll^t 
line.     p= parenchyma,     em = embryo. 

(Drawings  by  L.  H.  Pammel  and  C.  H.  Kins.) 

Giant  Hyssop  (Agastacke  seropkulariaefoHa  (Willd.)  Etze.). 

The  small  pubescent  nutlet  consists  of  the  epidermal  cells  of 
the  pericarp  with  small  unicellular  thickened  trichomas ;  cells  con- 
tain a  brownish  pigment;  the  cells  of  the  layer  underneath  are 
thick-walled,  cell  wall  and  cavity  contain  a  brownish  pigment. 
The  Malpighian  layer  follows,  the  cells  being  longer  than  wide, 
the  light  line  near  the  upper  part  of  the  cell.  These  cells  are 
yellowish.  The  testa  is  compressed  and  consists  of  elongated  cells, 
brownish  in  color.  The  endosperm  varies  in  thickness,  the  cells 
are  in  some  cases  elongated,  in  others  squarish,  and  contain  fat 
and  protein  material. 
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SOLANACBAE,  NIGHTSHADE  FAHILT. 

Horse  Nettle  {Sclanum  caroUnente  L.). 

The  testa  consists  of  an  outer  row  of  cells  whose  walls  are 
mneilagmous ;  the  underlTing  cells  are  thick-walled  with  interren- 
ii^  air  spaces  broad  below  and  narrow  above.  The  cells  of  this 
layer  contain  the  yeUow  pigment.  The  underlying  parenchyma 
layer  is  compressed,  composed  of  colorless  ccUs  which  are  longer 
than  wide;  the  layer  adjacent  to  the  endosperm  is  compressed 
and  not  clearly  defined.  The  cella  of  the  inner  portion  of  the 
endosperm  are  smaller  and  contain  protein.  Cells  of  embryo  are 
small  and  contain  protein. 


Piu.    434.      HlcrOHCoptc    structure    Of   Uie    seeds    of    some    Sol&iiBceous   weeds. 

I.  Jlmson  Weed  (Datura  ■tromonium).  IT.  Black  Nishtstutde  (Solonum  ni- 
orum).  III.  Butralo  Bur  <8oIanuni  rostralum).  IV.  Hone  Nettle  CSoIo- 
niHii  carollnenae).    V.     Ground  Cheny  (Phj/'alia  pubticena)- 

ep— epidermis,  en ••  endosperm.  paWpalisade  cells.  em=embr7i>.  p=i 
eloagated  parenchyma  cells. 

(DrawlnES  by  I-  H.  Pammel  and  C.  M.  Kins.) 
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Buffalo  But  or  Spiny  Nightshade  {Solanum  rostratwn  Dunal). 

The  black  seeds  are  irregular  on  the  surface,  which  is  mucil- 
aginous; the  underlying  layer  consists  of  thiok-walled  cells  with 
lai^  oavities  into  which  thickened  processes  extend;  the  third 
layer  is  also  pigmented  and  consists  of  squarish  cells  or  elongated, 
compressed  elements.  The  endosperm  is  composed  of  thick-walled 
cells,  the  outer  nearly  square,  the  others  elongated.  Starch  ab- 
sent; protein  present.  The  cells  of  the  embryo  are  smaller,  thin- 
walled  and  contain  protein  and  fat. 

BUck  Nightshade  {Solanwm  n^rum  L.). 

The  surface  of  the  yellowish  seeds  is  slightly  irregular.  The 
superficial  layers  consist  of  mucilaginous,  paren<^hyma  cells,  fol- 
lowed by  large  parenchyma  cells  with  thickened  folds.  These  cells 
are,  however,  variable  as  to  structure  and  are  sometimes  short 
with  folds  not  evident  The  elongated,  thick-walled  portion  of 
the  testa  contains  the  yellowish  pigment.  The  cell  cavity  is  tri- 
angular.    The  second  layer  of  parenchyma  cells  is  compressed. 

Jimson  Weed   {Datura  stramonium  L.). 

The  blackish  seeds  are  rough,  surface  irregular,  cells  and  walla 
.of  epidermis  ep  thick;  the  underlying  thinner-walled  cells  p  are 
small,  longer  than  broad,  followed  by  an  indistinct  layer  p',  whose 
walls  are  not  clearly  defined.  The  layer  adjacrnt  to  the  endosperm 
consists  of  somewhat  larger  cells  also  thin-walled.  The  endosperm 
cells  6  are  large,  containing  protein. 

Ground  Cherry  (Physalis  pubescens  L,). 

The  epidermal  cells  are  thick-walled,  the  outer  walls  colorless. 
These  cells  contain  the  pigment.  The  parenchyma  cells  of  the 
second  layer  are  elongated ;  an  indistinct  compressed  layer  follows. 
The  outer  row  of  the  endosperm  cells  are  smaller,  containing 
protein. 

A  dlscueslon  o(  (he  seed  coats  of  this  family  la  to  be  found  In  Rarz,  Bameii- 
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SCROPHULAHIACEAE,  FIQWORT  FAMILY. 

Mullein  {Verbascum  tkapsuB  L.). 

The  minute,  roughened  seeds  are  irregular.  The  epidermal  eella 
are  dark  colored,  longer  than  broad  and  thick-walled.  The  epider- 
mal layer  is  followed  by  one  or  more  layers  of  parenchyma  cellfl, 
more  numerous  in  the  micropilar  region;  an  indistinct  and  com- 
pressed layer  with  lai^  intercellular  spaces  follows,  these  corre- 
sponding to  the  irregularities  on  the  surface,  smaller  intercellular 


FlQ.  as.     Microscopic  stmcture  of  the  seeda  o(  the  Flgwort  family   ISoropliuU 


I      Moth   Mullein    (Varbatcum    blatlaria).     II.      Common   Mullein    (7»r&(MCum 

ehapsua). 
ep=eptdernils.      p— parenchyma,      al— aleurone   layer.      en=endo*penii.      em—em- 

(Drawings  by  L.  H.  Pammel  and  Charlotte  M.  Kins.)   . 

spaces  occurring  between  the  larger.  The  nucellus  is  compressed, 
showing  remnants  of  cell  walls.  The  endosperm  consists  of  an 
outer  aleurone  layer,  the  walls  with  pore  canals;  this  is  followed 
by  cells  of  the  same  character.  The  cells  of  the  embryo  are 
smaller.  The  testa  of  Verhascum  hlattaria  in  an  undeveloped  seed 
consists  of  the  epidermal  cells  with  chlorophyll  and  the  underlying 
much  larger  cells  also  with  chlorophyll. 
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PI.AMTAaiNACEAE,  PLANTAIN  FAMIL.T. 

Common  Plantain  {Plantago  major  h.). 

The  small,  yellowish  brown  seeds  consist  of  an  epidennal  layer 
of  thick  black-browniBh  seeds.  The  walls  on  the  addition  of  water 
become  mucilaginous  and  expand.  The  cell  cavity  is  small.  The 
epidermal  layer  is  followed  by  several  layers  £ind  small  parenchyma 
cells.  These  cells  are  usually  somewhat  compressed  and  brownish 
in  color.  The  pigment  layer  and  endosperm  consist  of  an  outer 
layer  of  alenrone  cells  smaller  than  the  underlying  cells.  These 
cells  contain  protein  grains  and  starch ;  the  walla  have  small  p<H% 
canals. 


Fia.   438.     Microscopic   structure   ol   the   seeds   of   Plantain   famllr- 
Bracted   Plantain    (PlantaBO   artstala).      II.     Common   Plantain    IPlantago 
majory.     III.     Buckhom   (Flantago  lanceolota). 
aepldermal   cells   showing   stratification.    c=ce]]  cavity,    ep-epldermls.   pl»uii< 
derlylng   parenchyma  cells.      Z^underlylng  parenchyma   cells   of   the  t«Bta. 
em^embryo.      n=nucellus.      p- parenchyma  cells,     en— endosperm. 
(Drawings  by  L.   H.  Pammel  and  C.  M.  King.) 
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Buckhom   {Plantago  lanceolata  L.). 

The  smooth,  brownish,  elongated  seeds  consist  of  epidermal  cells 
with  a  small  cavity  and  thick  walls ;  the  outer  wells  become  mucil- 
aginous on  the  addition  of  water.  The  underlying  cells  are  thin, 
blackish,  elongated,  followed  by  a  brown  pigment  layer  as  in  the 
last  species.  The  aleurone  cells  and  remaining  endosperm  cells 
are  of  about  the  same  shape  and  size ;  the  walls  are  provided  with 
small  pore  canals. 

Bracted  Plantain  (Plantago  aristata  Mx.). 

The  seeds  of  this  are  similar  in  structure  to  those  of  P.  lance- 
olata.  The  walls  of  the  epidermal  cells  are  mucilaginous.  The 
underlying  parenchyma  cells  and  the  underlying  pigment  layer 
are  followed  by  the  endosperm  and  embryo.  The  cells  of  the 
nucellus  are  narrow,  elongated,  and  thick-walled.  The  cells  of 
the  embryo  are  isodiametric  and  are  thin-walled.  Several  species  of 
the  genus  have  been  studied  by  Harz*.  Numerous  earlier  papers 
and  references  will  be  found  in  Pammel's  article  in  Transactions 
St.  Louis  Academy  of  Science,  9:91. 

RUBIACEAE,  MACDEB  FAHILT. 

Bedfitraw   (Galium  aparine  L,), 

The  dry  fruit  of  the  common  bedstraw  is  provided  with  hooked 
prickles.  The  epidermal  cells  are  somewhat  elongated,  brownish. 
The  trichomes  consist  of  single  hooked  cells  with  pitted  walls.  The 
underlying  thin-walled  parenchyma  cells  are  elongated.  Harz  ob- 
served mucilaginous  cells  in  this  portion  of  the  pericarp.  The 
testa  is  very  much  reduced,  consisting  of  several  layers  of  thin- 
walled  cells  with  granular  contents.  The  endosperm  consiBtB  of 
an  aleurone  layer,  thick-walled  cells  followed  by  a  thick-walled 
irregular  layer  of  cells  with  pore  canals.  Contents  oonsst  of  pro- 
tein grains. 
*Samenkunde   t\   983. 
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Pio.   43T.     Mtoroacople   structure   of  (rult  of   Bedatraw    (OoHum  opartna)- 

ep=epiaeiinls.     t=taEta.      t'  =trlchome.      «D-e&doBperiii. 

(Drawing  by  L.  H.  Fammel  and  Charlotte  !£.  King.) 

CUCURBITACEAE,  GOURD  FAMILY. 

Wild  Cucumber  {Sicyos  angnlatus  h.). 

The  testa  of  the  brownish  seeds  consistfi  of  elongated  epidenoal 
cells  with  narrow  cell  cavities ;  walls  thickened,  with  pore  canals. 
The  onderlying  portion  consists  of  a  layer  of  one  or  two  rows  of 
cells  with  thin  walls,  and  protein  contents;  the  remaining  portion 
of  the  testa  is  composed  of  thin-walled  cells  with  large  inter- 
cellular spaces.  The  related  species,  Echinocystis  lobata,  contains 
a  thick,  pigment  layer  of  browniah  sclerotic  parenchyma  followed 
by  a  thinner  layer  of  thick-walled  cells  with  blackish  brown  pig- 
ment. In  this  species,  as  in  Sicyos  angulatus,  frequently  portions 
of  the  fruit  adhere  to  the  surface.  The  seed  coats  of  this  family 
have  been  described  by  Harz. 
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Flo.  ISS.     Ulcroscoplc  structure  ot  seeds  of  some  cultivated  weed*. 
I.   Wild   Cucumber   or   WHd    Balsam   Apple    {EcMnotn/Bti*   lobata).     IL      Bur 

Cucumber  (aicyoi  att^Io(ua). 

«p=epldermls.     Il=llght  line.     p=pareDchyma.     m=ma,1pl8hlan  layer,     icl-acler- 

otlc  cells. 

(DrawlngB  by  L.  H.  Pammel  and  C.  M.  King.) 

COMPOaiTAE.  COMPOSITE  FAMILY. 
Large  Ragweed  (Ambrosia  trifida  h.). 
The  so-called  "seed"  consists  of  ed  involucre  of  rather  thick- 
walled  sclerotic  parenchyma  cells,  occurring  underDeatb  the 
epidermis;  some  of  these  cells  are  radially  elongated,  others  are 
spherical  in  cross  section,  showing  numerous  pore  canals.  The 
intermal  layer  of  the  involucre  is  composed  of  nearly  isodiametric, 
thick-walled,  sclerotic  cells.  The  t^ta  consists  of  a  layer  of  brown- 
ish colored  cells  followed  by  a  layer  containing  black  pigment. 
Next  within  lies  a  layer  of  thick-walled,  small,  nearly  colorless 
cells,  then  the  compressed  layer  of  the  nucellus,  followed  by  the 
nearly  square  cells  of  the  embryo. 
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Common  Sunflower  {Helianlkus  arvrmus  L.). 
The  microscopic  structure  of  the  fruit  and  seed  has  been  studied 
hy  Hanauseh,  Harz,  Winton  and  Moeller.  The  obovoid  achenes 
are  more  or  less  four-sided.  The  pericarp  in  some  varieties  is 
nearly  black,  in  others  it  is  striped  with  white  and  black.  The 
pericarp  consists  of  thin  porous  walls  which  are  dark  colored  in 
the  black  seeded  varieties,  although  in  the  varieties  with  striped 
seeds  only  a  part  of  the  cells  are  colored.  Some  of  the  cells  are 
elongated,  forming  duplex  hairs,  which  are  attached  to  what 
Hauansek  called  the  "foot  cell."  The  underlying  hypodermal 
cells  of  4-6  rows  of  cells  are  thick-walled  and  porous,  the  cells  ar- 
ranged in  rows.  These  contain  the  blackish  pigment,  pitchlike  in 
character.  The  third  layer  consists  of  thick-walled  sclerotic 
parenchyma  cells.  These  cells  are  more  or  less  isodiametnc.  This 
layer  contains  the  fibrovaacular  bundles  which  occur  adjacent  to 
the  thin-walled  parenchyma  cells.  Extending  into  the  sclerotic 
parenchyma  are  radial  rows  o£  thinner-walled  parenchyma  cells. 
This  layer  is  followed  by  large  thin-walled  parenchyma  cells.  The 
testa  consista  of  thin-walled  loose  parenchyma  cells.  The  outer  or 
epidermal  cells  are  roundish  and  have  obscurely  beaded  walls; 
the  spongy  parenchyma  follows  and  contains  the  fibrovaacular 
bundles.  The  spongy  parenchyma  is  followed  by  the  rectangular 
cells  of  the  inner  epidermis.  The  endosperm  consists  of  one  or 
two  rows  of  aleurone  cells.  The  epidermal  layer  of  the  embryo 
conrasts  of  small,  rather  thin-walled  cells  of  the  cotyledons  and 
underneath  this  on  the  upper  surface  are  several  rows  of  palisade 
cells.  These  cells  contain  irregnlar  spherical  aleurone  grains  larg- 
er than  those  in  the  epidermal  cells. 

Crownbeard,  (Verbesina  heltanthoides  Mx.}. 
The  microscopic  structure  of  the  achene  includes  a  series  of  small, 
rather  thick-willed  epidermal  cells,  followed  by  elongated  or  short, 
rather  tiiick-walled  parenchyma  cells.  The  pigment  layer  is  com- 
posed of  thick-walled  cells,  whose  walls  contain  a  blackish  pigment. 
The  testa  consists  of  two  layers;  an  out«r  of  elongated,  thick-walled 
cells  and  an  inner  layer  of  shorter  cells  also  colorless.  The  cells 
of  the  embryo  are  much  larger  and  contain  protein  grains. 

Boot-jack,  Spanish  Needle  (Bidem  discoidea  (T.  &  G.)  Britton). 

The  pericarp  consists  of  an  outer  epidermal  layer  underlaid  by 

a  similar  layer  of  elongated,  thick- walled  cells;  between  which  are 
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thiimer-walled  parenchyma  cells.  The  outer  layer  of  the  testa 
is  composed  of  nearly  ieodiametiie  cells,  followed  by  lai^er  thick- 
walled  parenchyma  cells;  cells  of  the  lower  portion  compressed.  The 
endosperm  is  much  reduced,  of  elongated  cells;  embryo  with  row 
of  outer  cells  longer  than  broad. 


F1K.439A  Flg.OtB 

Flo,  439.     Sunflower  (HelianfhiU  onnuus). 

A.  Cross  eection  ol  outer  layers  of  pericarp,  o,  epicarp  with  h,  hairs :  K, 
hypoderm;  H,  fiber  bundles  separated  by  m,  parenchyma;  p,  parenchymk 
with  K,  flbro- vascular  bundles.     X  160. 

B.  Bplcarp  with  ti,   twin  haira,   Id  surface  view. 

After  Wlnton. 

Burdock  {Arctium  lappa  L.). 

The  brownish  mottled  fruits  consist  of  a  thick-walled  pericarp, 
the  outer  epidermal  layer  of  thick-walled  cells,  walls  colorless  or 
but  slightly  colored;  the  underlying  layer  of  six  or  eight  rows  of 
thick-walled  cells,  not  as  thick,  however,  as  the  epidermal  cella. 
The  first  layer  carries  the  hrowuisb  or  blackish  browo  pigment 
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Fia.    139A.      MlscroBCoplc    structure    of    BOme    weeds    ol    the    SuaOower    tamlly 

L  Small  Hagweed  (AmbTOtia  artemistaefolla) .  II.  Verbesloa  (.TerhgaiHa  Ael- 
tanthoidea).  III.  SpanlHti  Needle  (Bidan*  diacoUea).  TV.  Burdock 
(Arotium  lappa). 

ep>^ epidermis.  BCI~sclerotlc  parenchyma.  t=teata.  n^Ducellua.  en^eadoBpenn. 
em=einbryo.     pH.l=pallsade  cells. 

(Drawings  by  L.  H.  Punine]  and  Charlotte  M.  King.) 

The  pigment  layer  is  followed  by  elongated  sclerotic  parenchyma 
with  a  narrow  cell  cavity ;  cells  with  gramilar  contents.  The  testa 
is  thin,  ce!l9  elongated,  cell  wall  thickened  slightly,  tinged  with 
yellow.  The  testa  is  followed  by  remnants  of  the  nueellus.  The 
parenchyma  cells  of  embryo  follow  the  nncellns. 

Wood  or  Field  Thistle  {Cirsiitm  discolor  (Muhl.)  Spreng.). 

The  microscopic  structure  of  the  yellowish  gray  seeds  shows  a 

clear  relationship  to  Arctium;  the  outer  epidermal  layer  of  the 

pericarp  consists  of  thick-walled  colorless  cells,  the  walls  bright 

and  lustroas;  the  pigment  layer  underneath  the  walls,  not  nearly 
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aa  thick-walled  as  the  epidermal,  pigment  yellowish.  The  elong- 
ated sclerotic  parenchyma  cells  are  yellowish  white  or  nearly  color- 
less; this  layer  ia  followed  by  the  parenchyma  cells  of  the  testa  and 
remnants  of  the  nueellus.  The  parenchyma  cells  of  the  embryo 
with  numerous  email  intercellular  spaces  contain  protein  and  fat. 
The  Shrovaacular  bundles  are  located  one  at  each  end  of  the  achene. 


ep=  thick- walled  epidermal  cells 

with  narrow  cell-cavity,    p- 

«m=einbryo.     (v^flbro-vasc 

(Drawings  by  L.  J 


pl^plgment  layer.  scl=sclerotlo  palisade  cella 
larenchyma  cells  or  testa,  t— testa,  o— nucelluB. 
lar  bundles. 

1  and  Charlotte  M.  Kins.) 


Iowa  Thistle  {Cirsium  ioense  {Pammel)   Femald). 

The  microscopic  structure  of  the  seeds  is  similar  to  that  of  pre- 
ceding, comprising  a  thick-walled  epidermal  layer  with  bright 
colored  walls  and  underlying  pigment  layer,  an  elongated  sclerotic 
parenchyma  and  the  testa  of  small  parenchyma  cells. 
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Chicory  {Cichorium  intybus  L.). 

The  microscopic  structure  of  the  pericarp  and  seed  of  chicory 
has  been  given  by  Harz  and  Lavi&lle.  The  pericarp  consiBts  of 
epidermal  cells  whose  outer  walls  vfq  irregular  and  euticularized. 
This  is  followed  by  a  variable  number  tff  rows,  usually  10-15,  of 
sclerotic  parenchyma,  some  of  the  cells  of  which  as  observed  by 


Fia.  441.    Microscopic  structure  of  the  seed  o(  Chicory  {Ctehorium  intt/buti. 

ep^eptdermls.      ac1=sclerotlc   parencbymB-       per=perlcKrp.      t<>te«ta.      al-aleu- 

rone  layer,    en = endosperm. 

(Drawing  by  Charlotte  H.  King  and  U  H.  Pammel.) 

Erau3,  contain  crystals  of  calcium  oxalate.  Beneath  are  6-8  rows 
of  tbin-wsUed,  elongated  parenchyma.  The  testa,  consists  of  a  layer 
of  large  epidermal  cells,  followed  by  smaller  thin-wBlled  parenchy- 
ma, the  inner  portion  much  compressed.  The  aleurone  layer  is 
of  elongated  cells  containing  aleurone  grains. 

Dandelion  (Taraxacum  officinale  Weber), 

Harz  has  given  an  account  of  the  rtructure  of  the  pericarp  and 
seed.  The  epidermal  cells  are  irregular,  many  of  the  cells  pro- 
longed into  one-celled  trichomes,  the  ribs  forming  tubercular 
processes.  The  underlying  portion  containing  the  thinner-walled 
parenchyma  and  the  sclerotic  parenchyma  cells  of  the  ribs.  This 
is  followed  by  several  rows  of  compressed,  elongated,  thin-walled 
parenchyma  cells.  The  testa  consists  of  the  epidermal  layer  of 
elongated,  spirally  thickened  walls,  followed  by  a  compressed  layer 
of  parenchyma  cells.  The  endosperm  o£  one  or  two  rows  of 
aleurone  cells. 
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CHAPTER  IV. 


INTRODUCTORY  STATEMENT. 

Leaves  are  diBtinguishable  into  primary  and  secondary.  The  pri- 
mary leaves  arise  directly  from  the  first  cells  produced  by  the 
division  of  the  fertilized  egg  and  in  seed  plants  are  called  cotyle- 
dons. They  are  iMually  transient,  and  not  rarely  are  so  distorted  by 
acting  as  storage  places  for  reserve  food  that  they  do  not  function 
as  foliiage  leaves  at  all.  The  secondary  leaves  arise  upon  the  sides 
of  the  stem  and  are  the  ordinary  foliage  leaves  of  the  plant.  They 
are  very  important  organs  in  connection  with  the  work  of  nutrition. 

PARTS  OF  A  LEAF. 

In  the  typical  foliage  leaf  there  are  three  parts — the  expanded 
portion  which  is  called  blade  or  lamina,  the  leaf  stalk  (petiole), 
and  a  pair  of  appendages  at  the  base  of  the  petiole  known  as 
sti  pales. 


FiO.  «3.     Apple  leaf;  b,  biade ;   p.   pellole;  f,  stlpulPa 
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In  some  cases,  as  in  the  Hare's-ear  mustard,  {Conringia  orient- 
dUs)  and  in  the  upper  leaves  of  Canada  thistle  {Cirsium  arvense) 
the  petiole  is  absent  and  the  blade  is  directly  attached  to  the  stem. 
Such  leaves  are  designated  as  sessile. 


The  stipules  are  small  leaf-like  structures  which  appear  at  the 
place  where  the  leaf  is  attached  to  the  stem.  They  are  very  often 
absent  but  are  conspicuous  in  the  cinquefoils,  vetches  end  other 
members  of  the  rose  and  pulse  families. 


The  blade  of  the  leaf  is  traversed  by  a  frame  work  of  fibro- 
vascular  bundles  known  as  veins.  In  the  leaves  of  passes,  sedges, 
and  rushes,  the  veins  run  more  or  less  parallel  from  the  base  to 
the  tip  of  the  leaf.  These  leaves  are  the  parallel-veined  type.  In 
the  leaves  of  most  of  our  common  weeds,  the  veins  are  branched  so 
as  to  form  a  network.    These  are  the  netted-veined  type. 

Palmate  and  pinnate  veining. — Netted-veined  leaves  are  palmately 
veined  when  the  primary  ribs' radiate  from  the  base  of  the  petiole 
as  in  the  great  ragweed.  If  there  is  only  one  midrib  from  which 
smaller  ribs  extend  both  ways,  as  in  dandelion,  dock,  goldenrod, 
etc.,  the  veining  is  said  to  be  pinnate  (meaning  featherlike) . 

LEAF   ARRANGEMENT. 
Sometimes  as  in  dandelion  and  evening  primrose,  the  stem  does 
not  appear  above  ground  or  is  late  in  appearing  and  the  leaves  at 
the  surface  of  the  ground  are  called  radic<d  leaves  in  distinction 
to  the  stem  or  cauline  leaves. 
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FtO.  445.     I.     Vetch.      (Lathprua  aphaca),   showing  opposite  leaves;  r,  tendril;  b. 
flower ;  t.  fruit.     Stipules  performinK  the  function  of  leaveH. 
II.     Qraaa  type   oC   leaf;   U   leaf   blade:   O.   leaf   Bhealh;   Lis,   llEule. 
(After  Thom*.)  "" 

Leaves  are  usually  arranged  so  as  to  Becnre  the  best  exposure  to 
the  light.  In  the  milbweed  there  is  a  pair  of  leaves  at  each  node 
and  the  two  leaves  are  on  opposite  sides  of  the  stem.  Here  t^e 
leaves  are  said  to  be  opposite. 


The   clinging    ster 
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In  the  asters,  ironweed,  goldenroda,  lamb's  quarter,  etc.,  there 
is  only  one  leaf  at  each  node,  and  they  are  spoken  of  as  alternate. 
In  some  cases  several  leaves  appear  at  each  node  in  a  whorl.  Such 
examples  of  whorled  or  verticillate  leaves  are  found  in  the  bed- 
straws  and  Joe  Pye  weed. 

BRANCHING. 

The  outline  of  a  blade  is  extremely  various.  When  the  general 
outline  is  completely  filled  out  and  the  margin  represents  an  even 
line,  the  leaf  is  said  to  be  entire.  Examples  of  such  leaves  are 
found  in  water  pepper  (Polygonum  hydropiper),  mild  water  pepper 
(P.  kydropiperoides) ,  Pennsylvania  smartweed  (P.  pennsylvani- 
cum),  etc. 


Pia.  HI.    Leaf  of  the  Prlve 


plant  showing  e 


To  designate  the  amount  and  character  of  the  branching,  the 
following  terms  are  used: 
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Wavy  margin,  wben  the  margin  forms  a  wavy  line  bending 
alightly  inward  and  outward  in  succession,  as  in  the  bitter  dock 
{Bumex  obtusifolius) . 


He.  us  I  FlK.**9ll  Fig.  MS  III  Pli.  MBIV  lie  MB  V 

Fia.  449.  I.  Leaf  of  Daisy,  Hpatulate  in  shape  with  a  serrate  mai-Kln.  II. 
Sploy-polnted,  serrulate  leaflet  of  alfalta.  III.  Wavy-marslned  leal  of . 
Pigweed  (AmarantKia).  TV.  'Ovate,  dentate  leaf  of  Snowball.  V.  Serrate 
leaf  of  Hen-bit 

(Alter  Tbom«,) 

Toothed  or  dentate,  when  the  mar^n  is  cut  into  sharp  teeth  and 
the  teeth  point  out,  as  in  the  lower  leaves  of  the  daisy  fleabane 
(Erigeron  annuus). 


^\ 
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Serrate,  when  the  teeth  point  forward,  as  in  the  common  sun- 
flower {Heliantkus  annuus). 

Serrulate,  when  the  mai^n  ia  finely  serrate  as  in  milk  purdane 
{Euphorbia  maculata), 

Crenate,  when  the  teeth  are  broad  and  rounded  as  in  the  common 
mallow  {Maiva  rotundifolia) . 


FIs.  t&I  I  Fl(.  4(1  tl  Fig.  tfl  1 1 1 

J.      4G1.      Compound    leaves.      I.      Leaf   of   Clover   with    three    leaHets.      II. 

Padateir  divided  leaf  of  Drason  noot.     111.     Pinnate  leaf  of  LiocuM  with 


Lobed,  when  the  leaf  is  deeply  cut,  as  in  the  great  ragweed.  The 
projecting  portions  are  then  called  lobes,  "When  the  incisions  are 
sharp  the  term  cleft  is  often  used:  the  leaf  is  pinnatifid  when  the 
incision  extends  almost  to  the  midrib,  as  in  the  prickly  lettuce 
{Lactuca  scariola) ;  it  is  pinnate  when  the  incisions  have  extended 
to  the  midrib  and  each  separated  portion  takes  the  character  of  a 
leaf.  Each  of  the  smaller  portions  is  a  leaflet,  and  the  leaf  is  now 
considered  compound.  The  spotted  cowbane  (Cicuta  maculata), 
spring  vetch  {Vicia  sativa)  and  cinquefoil  {PotentiUa  monspelien- 
sis)  are  good  examples. 
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FIe.1621  FIs.  Wilt 

Fia.     462.     t.     Wedge-shaped  leaflet  of  Horsa  Chestnut.     IL     Pointed  leaC  ot 

the  Wall  PelUtory. 

(After  Thom«.) 

All  of  the  above  marginal  characters  may  characteme  the  lobes 
of  a  simple  leaf  or  the  leaflets  of  a  compound  leaf. 

LEUF  STRUCTURE. 

Before  considering  the  work  of  the  leaf  it  will  be  necessary  to 
liecome  acquainted  with  its  structure. 

The  leaf  is  covered  with  an  epidermis  which  is  composed  of  com- 
pact layers  of  cells,  so  modified  as  to  protect  the  more  delicate 
inner  parts.  The  epidermis  may  be  peeled  off  aa  a  delicate  trans- 
parent skin.  A  microscope  shows  that  this  transparent  skin  is 
made  up  of  many  cells,  so  closely  fitted  together  as  to  make  a  contin- 
uous sheet  or  covering.  Many  slitlike  openings  between  two  cres- 
cent-shaped cells  {guard  cells)  appear  quite  evenly  distributed  ia 
the  epidermis.  The  opening  and  guard  cells  constitute  the  stoma  . 
(plural  stomata)  which  really  means  mouth.  These  numerous 
openings  are  passage  ways  into  the  interior  of  the  leaf  and  per- 
mit interchange  of  gases  between  outside  air  and  the  air  in  the 
leaf  interior.  The  guard  cells  can  change  their  shape  and  so  vary 
the  size  of  the  opening.  In  horizontal  leaves  the  stomata  are  chiefly 
and  sometimes  exclusively  on  the  lower  surface,  a  fair  average 
number  being  about  62,500  to  the  square  inch. 
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Flo.  453.  I.  A  cross  section  ot  a  leaf  ot  Feppersraas  (Lflpfdlum)  ihowlns 
the  upper  epldennlB  (e>.  the  lower  epidennla  (G),  Btoma  (a),  the  chlor- 
encbyma  (c)  conslstliig  of  closely  plai:ed  palisade  cells  (ii)  and  more 
loosely  placed  BponBy  tissue  ((),  and  a  vEucular  or  conductive  tract  (v) 
with  bundle  sheath  (b),  hadrome  or  lylem  (h),  and  leptome  or  phloem   (I). 

II.  Surface  view  of  stoma  from  E^ater  IiUy ;  k,  the  kidney-shaped  g[uard  cells  en- 

closing  the  stomatal  aperture    (s)  :   b,  the  subsidiary   cells. 

III.  Cross  section  of  stoma ;  g,   guard   cell ;   h,   central   slit ;   o,   outer  silt ;   1, 

Inner  vestibule;  c,  stomatal  cavity;  b,  subsidiary  cell. 

IV.  Surface  view  of  a  grass  stoma  (Poa  praC«nsI«}  showing  the  guard  cells 
(g),  with  their  dumb-bell-shaped  lumina;  b.  subsidiary  cells  with  prominent 
nucellua   (n). 

V.  Median  cross  section  and  cross  section  through  end  of  stoma  oC  Poa  annuo; 

g,  guard  cell  lumina;  b,  lumina  of  subsidiary  cells. 

VI.  A  cross  section  of  a  leaf  o(  blue  violet  (.Viola  cnicullata)  showing  a  single 
row  of  elongated  palisade  cells  <p),  and  the  loose  spongy  tissue   (f). 

(Drawings  after  Cowles  modified  by  Charlotte  M.  King.) 


A  cross  section  of  a  leaf  will  sbow  the  interior  filled  with  a  maas 
of  thin  walled  cells  containing  green  bodies  {chloroplasts) .  This 
inner  mass  of  thin  walled  cells  is  called  the  mesophyli  and  is  the 
food  making  tissue  of  the  leaf.  In  the  leaves  of  most  weeds  the 
cells  just  under  the  upper  epidermis  are  much  elongated  and  stand 
at  right  angles  to  the  epidermis.  These  elongated  cells  are  known 
as  the  palisade-cells.  Between  the  palisade-cells  and  lower  epi- 
dermis is  the  spongy  tissue  made  up  of  irregularly  shaped  cells, 
so  loosely  joined  as  to  form  a  system  of  intercellular  spaces  which 
permit  the  circulation  of  gases  through  the  interior  of  the  leaf. 
In  the  lower  epidermis  are  seen  the  stomata  with  the  air  cham- 
bers beneath.  Scattered  through  the  mesophyli  are  the  cross  sec- 
tions of  veins  and  veinlets  which  form  the  frame  work  of  the  lesf 
and  conduct  materials  to  and  from  the  green  working  cells. 
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Pio.   4E4.     Section  of  leat  of  Bromna  moIKa.     Car.  mtd-nerve;  I.   lepCome :  H, 
hadrome :   B,  bulllfomt  cells;   Ste,  stereome;   CB,  chlorophyll  bearlUK  par- 
enchyma; EC,  epidermal  cells:  TrI,  trichone. 
(Simne    and    Kins.) 

FUNCTION  OP  LEAVES. 

Photosynthesis.  This  is  the  process  by  which  sugar  and  starch 
are  produced  for  the  plant.  It  is  really  a  process  of  food  manufac- 
ture by  which  raw  materials  are  made  into  plant  food  and  is  an 
exceedingly  important  one,  for  upon  it  depends  the  lives  of  all 
plants  and  animals. 

If  an  active  leaf  be  submerged  in  water  in  the  sunlight,  bubbles 
will  be  seeD  continuously  forming  on  the  leaf  surface  and  rising 
through  the  water.  If  light  is  excluded,  the  action  will  cease,  and 
by  increasing  and  decreasing  the  amount  of  light,  it  will  be  found 
that  the  process  varies  with  the  amount  of  light.  An  examination 
of  this  gas  will  show  that  it  is  oxygen.  It  has  also  been  found  that 
at  the  same  time  the  oxygen  is  given  off  by  the  leaf,  carbon  dioxide 
fCO,)  is  taken  in,  and  that  the  outgo  of  oxygen  and  intake  of  car- 
bon dioxide  have  a  close  relation. 
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The  formul&  for  sugar  shows  that  it  is  composed  of  three  ele- 
ments, carbon,  hydrogen,  and  oxygen.  These  elements  are  furnished 
by  the  carbon  dioxide  (CO,)  which  is  taken  in  from  the  air,  and 
the  water  (HjO)  which  is  taken  fnnn  the  ground  by  the  roots  and 
conducted  to  the  leaf  tissue  by  the  vascular  bundles  of  the  plant 
Althoagh  COj  and  K2O  fumi^  the  necesaaiy  elements  for  sugar 
and  starch,  these  are  only  the  raw  materials  and  some  agent  or  fac- 
tory is  needed  to  cause  these  elements  to  combine  and  to  combine 
in  the  right  proportions.  These  factories  are  the  chloroplasts,  which 
give  the  green  color  to  the  entire  leaf.  The  green  pigment  (chloro- 
phyll) is  the  active  agent  of  the  chloroplast  in  the  manufacture 
of  auger.  The  process  by  which  these  raw  materials  are  combined 
is  not  well  understood,  and  it  seems  that  several  simpler  products 
are  formed  before  sugar  is  produced.  We  know  that  CO,  plus 
HjO  forms  carbonic  acid  (OH.  COOH) .  The  carbonic  acid  is  prob- 
ably reduced  to  formaldehyde  (H.  COH).  If  six  molecules  of  for- 
maldehyde were  properly  combined  we  would  have  one  of  the  sim- 
ple sugars  (H,C,0,H,)  or  better  written  (0,H„0,).  Two  mole- 
cules of  the  simpler  sugars  combined  with  one  molecule  of  water 
eliminated  will  give  cane  sugar — CgHuO,  plus  CgHi,0,:=Cane 
sugar  C,jH„0„  plna  H^O.  By  a  further  sjTithesis  starch  is  pro- 
duced. 

When  formaldehyde  is  produced  as  described  above,  oxygen  is 
eliminated  and  this  forms  the  escaping  bubbles  from  the  submerged 
leaf. 

In  this  process  of  photosynthesis,  the  chloroplasts  constitute  the 
factory,  carbon  dioxide  and  water  furnish  the  raw  materiala,  sugar 
and  starch  are  the  products,  and  sunlight  is  the  necessary  condition 
without  which  the  machinery  will  not  run. 

Respiration.  Plant  cells  as  well  as  animal  cells  have  much  work 
to  do  and  in  order  to  perform  work,  energy  is  needed.  Plant  cells 
transform  material  into  cell  walls,  increase  and  repair  protoplasm, 
divide  and  do  many  other  things  which  require  energy.  This  work 
never  ceases  as  long  aa  the  plant  lives.  The  external  indication  of 
it  is  the  absorption  of  oxygen  and  the  giving  out  of  carbon  dioxide. 
This  exchange  is  spoken  of  as  respiration.  It  will  be  noted  at  once 
that  this  is  exactly  the  reverse  of  what  takes  place  in  photosynthe- 
sis. During  the  day  both  carbon  dioxide  and  oxygen  are  being 
both  absorbed  and  eliminated.  Photosynthesis  and  respiration  are 
independent  processes  and  must  not  be  confused. 
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Transpiration.  We  are  familiar  with  the  fact  tliat  the  air  is 
coatinnally  taking  up  water  in  the  form  of  vapor.  A  dish  filled 
with  water  and  exposed  to  the  air  in  the  laboratory  or  oat  of  doors 
will  soon  become  dry.  We  hang  wet  clothes  upon  the  line  bo  that 
the  air  will  take  up  the  water  which  they  contain.  When  we  look 
into  the  physics  of  this  process,  we  find  that  the  water  is  really  the 
active  agent,  and  that  it  is  continually  changing  into  vapor  and 
passing  into  the  air.  This  process  of  changing  into  vapor  we  call 
evaporation,  and  its  rate  depends  upon  temperature,  the  amount 
of  moisture  already  present  in  the  air,  and  atmospheric  pressure. 
This  same  process  of  evaporation  goes  on  in  the  leaf,  for  the  air 
Burrounds  the  leaf  and  fills  the  intercellular  spaces  within.  This 
continuous  loss  of  moisture  from  the  leaves  is  called  transpiration. 

As  seen  in  photosynthesis,  water  must  be  present  in  the  leaf  cells 
in  sufficient  quantity  or  the  process  of  food  making  will  be  hindered. 
Water  is  further  needed  for  dissolving  and  transporting  food  ma- 
terials. It  is  evident  that  transpiration  is  continually  diminishing 
this  quantity  of  water  which  is  so  necessary  and  if  the  sapply,  which 
is  furnished  from  the  ground  through  the  roots  and  steins,  does  not 
equal  the  loss,  disaster  will  come  to  the  plant.  So  far  transpira- 
tion seems  to  be  only  a  detriment  to  the  plant.  It  is  thought  to  be 
of  use  in  that  it  increases  the  flow  of  the  water  from  the  soil  and 
through  the  plant  and  thus  increases  the  amount  and  better  dis- 
tributes the  salts  secured  from  the  soil. 

It  is  remarkable  how  well  most  weeds  can  thrive,  when  economic 
plants  are  suffering  severely  from  transpiration.  This  may  be  due 
to  protective  modifications  which  cut  down  transpiration  or  to  the 
ability  to  supply  the  loss  through  a  more  efficient  root  system. 

One  of  the  harmful  effects  of  weeds  is  the  taking  from  the  soil 
of  the  water  which  economic  plants  need.  According  to  careful 
estimates  a  sunflower  {Heliaiithus  wimuus)  six  feet  high  transpires 
on  the  average  about  1  quart  per  day,  A  grass  plant  has  been  found 
to  give  off  its  own  weight  of  water  every  twenty-four  hours  in 
hot,  dry  summer  weather.  This  would  make  about  6^/^  tons  per  acre 
or  more  than  one  thousand  gallons  every  twenty-four  hours  for 
ordinary  grass  fields,  or  rather  about  200  gallons  for  a  plot  about 
the  size  of  a  city  lot.  Prom  the  above  figures  we  can  form  somt 
notion  of  the  immense  loss  of  water  from  the  soil  through  weeds,  and 
see  how  weeds  can  retard  the  growth  of  economic  plants. 
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LEAF  PROTECTION. 
Such  an  important  organ  as  the  leaf,  with  its  delicate  active  tissue 
well  displayed,  ia  exposed  to  numerous  dangers.    Chief  among  these 
dangers  are  excessive  transpiration  and  intense  light.     By  regu- 
lating the  opening  in  the  stomata  which  are  the  chief  passageways 

Fig.  4KI  Fis.  ISEII 


Fie.  *55  V  Fig,  4.W  IV 

a.  455.  Some  protective  stniotures  o(  leaves  an 
o(  the  Pelnrgonlum,  II.  Multicellular  hair  o 
Oleascer  (Elaeagntia).  IV.  Prickle  from  c 
hair  ot  Nettle. 

(After  Thomi.) 


One-celled  hair 

III.     Scale  oC 

>.      V.      Stinslns 
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for  the  escaping  moisture,  the  leaf  is  able  to  cheek  transpiration. 
The  various  epidermal  modifioatious  which  are  quite  common  among 
the  weeds  a£ford  protection.  In  some  cases  this  consists  of  a  waxy 
layer  on  the  outside  of  the  epidermis  as  in  some  milkweeds  and  some 
species  of  wild  lettuce.  This  layer  of  wax  prevents  the  escape  of 
moisture,  and  protects  the  chlorophyll-bearing  tissue  of  the  leaf 
from  the  intense  light  rays. 

AnoUier  very  common  protective  stmcture  upon  the  leaves  is 
to  be  found  in  the  great  variety  of  h>airs  deveIoi>ed  by  the  epidermis. 
In  the  mullein  the  hairs  are  eo  prominent  that  they  form  a  felt^ 
like  covering.  Among  the  cinquefoils  and  thistles,  the  hairs  are 
usually  not  branched  as  in  the  mullein  and  the  covering  is  not  so 
dense. 


FiQ.  45fl.  Urtkating  hairs  and  cuUlnB  teavea.  a,  urtlcating  hair  ot  Nettle; 
b,  brlatle  oC  Bugloss ;  c,  barbed  margin  at  a  leaf  of  SedBe ;  d,  barbed  margin 
ot  a  leaf  of  Grass. 

All  stages  from  those  in  which  the  hairs  are  very  small,  giving 
the  leaf  a  downy  appearance,  up  to  the  extreme  case  in  the  mullein, 
can  be  found  among  the  weeds. 
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FLOWERS. 

A  satisfactory  definition  of  a  flower  has  not  yet  been  agreed 
upon  by  botanists.  For  this  reason  it  seems  better  to  describe  a 
flower  rather  than  attempt  to  define  it. 


I,  pistil,  and  a, 

A  complete  flower  consists  of  fonr  cycles  or  sets  tff  organs — sepals, 
petals,  stamens  and  pistils.  The  sepals  taken  together  constitate 
the  ealyi ;  the  petals  taken  together  constitute  the  corolla. 

Since  the  cells  of  the  stem  most  active  in  forming  new  organs  lie 
in  the  tip,  it  seems  most  natural  that  the  organs  appearing  last, 
would  be  at  the  stem  tip  and  that  the  age  of  organs  would  increase 
as  their  distance  from  the  stem  tip.  According  to  this  scheme,  the 
succession  of  floral  sets  would  be  sepals,  petals,  stamens  and  pistils. 
This  is  probably  the  order  of  succession  in  many  flowers,  but  many 
exceptions  have  been  found.  In  shepherd's  purse  iCapsella)  the 
petals  are  last  to  appear,  while  in  the  dandelion  and  other  com- 
posites the  sepals  are  last  to  appear. 


Diagrammatic  croKs  spcllon  of  a  perfect  flower.     SC  ovary  showlDs 
;  K.  calyx. 
(After  Thorn*.) 


Dig,l,z.cbyG0Oglc 


MORPHOLOGY  OF  LEAVES  AND  FLOWERS  605 

Since  the  work  of  the  Bower  is  to  produce  seed,  and  seed  forming 
is  due  to  the  co-operation  of  the  stamens  and  pistils,  these  are 
known  as  the  essential  organs  of  the  flower.  A  flower  is  a  perfect 
flower  if  it  contains  both  of  the  essential  organs.     The  simplest 


Fio.  463.     Essential  orsans  of  the  flower  o(  the  Black  1 

stamens :  b.  (our  long  stamens.  Pistil  Is  enclosed  by  the  stamens ;  the 
flUform  bod]'  is  the  fllament  of  the  atamen ;  the  enlarsed  portion  ot  the 
stamen  la  called  the  anther. 

(After  Thomi.) 


flower  would  have  one  stamen  or  one  pistil  and  no  corolla  or  calyx. 
Imperfect  flowers  are  designated  as  staminate  when  they  contain 
stamens,  but  no  pistils;  pistillate  when  they  contain  pistils  but  no 
stamens.  The  term  "bisexual"  is  applied  to  the  flower  which  con- 
tains both  stamens  and  pistils.  This  is  the  most  common  type  of 
flower. 


Irre^lar  flower  of  a  leguminous  plant,  i 

difference  in  shape  and  size  of  petals. 
(After  Thom6.) 


Plants,  such  as  ragweed  and  corn,  which  have  pistillate  and 
staminate  flowers  {i.  e.,  pistils  and  stamens  in  separate  flowers  but 
both  kinds  of  flowers  on  the  same  plant)  are  monoecious  (one  house- 
hold). Such  plants  as  the  red  oampion  {Lychnis  dioica),  mulberry, 
willows  and  poplars,  which  bear  the  pistillate  flowers  on  one  plant 
and  staminate  on  another  are  dioecious  (two  households).    A  plant 
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Fio.     461.     II.     Stamlnate  flower  of  the  Hazel  showliiK  the  stamens  and  bracts. 
III.     Pistillate  flower  showing  pistils  and  enclosing  bracts.     IV.     Btyle  and 
two  stlKinas.    Catkin  at  middle  of  stem  ccintalnlaK  the  Btamlnate  flowers; 
female  flower  at  top  of  stem.     The  Hazel  ts  a  monoecious  plant. 
(After  ThomS.) 

which  bears  some  perfect  flowers  and  some  staminate  or  pistillate 
only,  is  polj'gamons.  i 


FiQ.  462.     L,ongltudln8 


n  through  the  hypogynoua  flowf 
B  attachment  of  floral  parts. 
(After  Thome.) 


ot  the  Pink,  show- 
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Fio.  46S.  I  and  III.  Stamlnate  and  pistillate  catklna  ot  the  Willow.  11  and  IV. 
Staminate  and  pistillate  Howers.  V.  CrosH  section  of  ovary  Bhowlns  the 
one  cell,  two  placentae  and  ovulea.  VI  and  VII  show  op«alnK  of  pod 
and  character  ot  the  seed.  Since  the  male  and  female  catkins  aro  borne 
on  dlRecent  trees,  this  plant  Is  dioecious. 

(After  Thom«.) 
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(After  Thome.) 
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FLORAL  ENVELOPES  AND  THEIR  CHARACTERS. 

The  BepaJs  and  petals  constitute  the  two  floral  envelopes.  The 
envelopes,  token  together,  are  sometimes  called  the  perianth.  This 
is  especially  trae  in  the  lily  family  where  the  two  envelopes  do 
not  diflEer  maeh  in  shape  and  color.  Floral  envelopes  are  not  es- 
sential and  one  or  both  may  be  absent.  If  only  one  is  absent,  it  is 
the  corolla,  and  the  flower  is  apetaloas.  In  the  grasses  and  sedges 
there  is  no  trne  perianth  bat  the  essential  organs  are  enclosed  by 
chaff-like  bracts  and  glumes. 


FIK.4MI  pis.iesii 

Fia.   46t.     I.     Flower  o(  oats  ahonlng  the  srasi  type  o(  floral  envelopes.     O, 
empty  Blume;  Pe,  lemna  bearing  an  awn  A;  pi,  palea;  F.  S.,  sterile  flower. 
Between  lemna  and  palea  are  pistil  and  stamens. 
II.    Flower  with  lemna  removed,  showing  palea  and  the  small  bracts  (lodlcules) 
at   the   base   of   the  pistil   and   stamens. 
(After  Thom*.) 

Stamens. — The  stamens  surround  the  pistils  and  their  number  is 
various.  They  may  be  opposite  the  petals  or  alternate  with  them. 
In  the  mustards  and  buttercups  the  stamens  are  inserted  on  the 
receptacle.  When  they  are  inserted  on  the  corolla  as  in  the  morning- 
glory,  they  are  epipetalous.  Stamens  are  usually  distinct  or  free 
from  each  other.  When  they  are  united  by  their  filaments  into  one 
set,  as  in  the  mallow  family,  lupines  and  lobelia,  they  are  moiia- 
delphous  (one  brotherhood).  If  united  into  two  sets  as  in  clover, 
they  are  diadelphous  (two  brotherhoods).  More  sets  would  be 
designated  by  tri-,  tetra-,  etc. 


Dig,l,z.cbyG0Oglc 


WEED  FLORA  OP  IOWA 


Fil.MTI       FIe.WTII       PIe.M7I[I       FIK.4S7IT 
FiQ.  487.  I.  Flower  of  Ground  Ivy  with  sttuneos  dlBerlnB  In  length.    II.    MaUow 
with  monadelphouB  staroenfl.     III.     OranK^  with  pol7delphouB  Btamens.     IV. 
Clover  with  dladelphouB  atamena. 

(After  Thorn*.) 

BeUttion  of  the  attachment  of  floral  envelopes  and  stamens  to  the 
pistil. — An  examiDation  of  the  Soral  seta  in  shepherd's  parse  {Cap- 
sella)  or  musterd  {Brassica  atba)  will  show  that  sepals,  petals  and 
Btamens  are  inserted  on  the  receptacle  below  the  ovary.  This  flower 
is  hypogynous  (i.  e.,  parts  under  the  pistil).  When  the  petals  and 
stamens  are  joined  to  the  calyx,  the  flower  is  perigynotis  (i.  e.,  parts 
around  the  pistil).  In  such  flowers  as  the  evening  primrose  and 
those  of  the  composites,  the  ealyx  is  adherent  to  the  ovary  and  the 
corolla  seems  to  arise  from  the  top  of  the  ovary.  Such  a  flower 
is  said  to  be  epigynous  (parts  on  the  pistil). 


Arrangement  of  flowers  (inflorescence). — ^Flower  arrangement 
is  of  three  classes;  namely,  indeterminate,  when  the  flowers  arise 
laterally  and  successively  as  the  floral  axis  elongates;  determinate, 
when  the  flowers  arise  from  the  termiaal  bads  and  thus  check  the 
elongation  of  the  floral  axis ;  and  mixed,  when  these  two  are  com- 
bined. 
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Pia,  4E9,  Strap-shaped  and  tubular  flowers  from  the  head  of  Squaw  We«0 
iSenecio).  The  corolla  and  calyi  appear  to  arise  from  the  top  of  the 
ovary.  Such  a  flower  Ie  eplgynous  and  the  free  portion  ol  the  calyx  Is 
called  pappus. 

(After  Thoma.) 

Flowers  may  arise  singly,  as  in  silverweed  (PotentHia  anserina), 
and  are  then  designated  as  solitary.  If  in  the  axils  of  ordinary 
leaves,  they  are  axillary  and  solitary. 

A  raceme  is  that  indeterminate  inflorescence  in  which  the  fiowen 
are  stalked  and  arranged  along  the  sides  of  a  floral  axis.  The 
shepherd's  parse  has  the  raceme  type  of  inflorescence.  New  flowers 
are  continuously  arising  at  the  top  as  the  floral  axis  elongates. 


f  Held  Bindweed. 


If  the  inflorescence  is  of  the  raceme  type  with  the  exception  that 
the  flowers  have  no  stalks,  as  in  the  plantain,  we  have  the  spike. 
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If  the  lowest  pedieels  or  flower  Btalks  are  elongated  (or  the  upper 
ones  remain  short)  so  that  the  duster  is  convex  or  nearly  flat  on 
top,  we  have  the  corymb  type  of  inflorescence. 

In  the  wild  carrot,  common  yarrow,  and  parsley  family  in  gen- 
eral, the  axis  of  the  corymb  is  so  much  shortened  that  all  pedieels 
seem  to  start  from  the  same  point  and  resemble  the  rays  of  an  in- 
verted umbrella.    This  is  the  umbel. 

In  the  clover  {Trifolium  procumbens)  the  flower  axis  is  short 
and  the  pedicels  of  the  flowers  are  either  short  or  absent.  This 
causes  the  flowers  to  be  crowded  into  a  roundish  cluster  which  is 
called  &  head. 
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The  flower  axis  is  80  much  shortened  in  the  dandelion,  aonflower 
and  composites  in  general,  that  it  may  be  a  concave,  flat,  or  conical 
surface.  The  flowers  are  crowded  upon  this  surface,  and  the  en- 
tire group  is  surrounded  by  ooe  or  more  rows  of  leaf-like  bracts 
which  f6rm  the  involucre.  This  is  the  close  head  or  composite 
type  of  inflorescence. 


FiQ.   174.     Milkweed  wllh  tlowera  In  umbela 

In  many  cases,  as  in  field  aorrel  and  in  five-finger  {PotentiUa 
norvegica),  the  oldest  flower  of  the  floral  axis  is  terminal  and  all 
later  flowers  must  arise  from  axils  below.  This  is  the  determinate 
type  of  inflorescence  and  this  type  of  flower  cluster  is  called  a  cyme. 
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Fll.  m  I  FIe.  475 II        F<(.  47S  III 

Fio.  Hi.  Flower  of  Milkweed,  showliiK  tlie  pecuUar  hooded  uid  horned  ft""""'. 
I.  Flower.  II.  Btamen.  III.  PlBtil  with  adheriDg  pollen  mnflses.  IV. 
Pollen  maaseB  or  irolllnla. 

(Art«r  Thomi.) 

THE  DEVELOPMENT  OF  A  STAMEN  AND  ITS  FUNCTION  IN  SEIBD 
PRODUCTION. 

Every  one  knows  that  the  pollen  produced  by  the  stamens  has 
an  important  part  to  play  in  seed  production.  It  is  for  this  rea- 
son that  the  stamen  is  considered  one  of  the  essential  oi^ans  of 
the  flower. 

There  is  so  little  variation  in  the  general  development  of  stamens 
in  the  higher  seed  plants  that  the  history  of  a  stamen  from  any 
weed  will  suffice  for  all. 

A  mature  stamen  consists  of  a  stalklike  portion,  the  fllament, 
and  the  poUen-bearing  portion,  the  anther,  which  is  borne  on  top 
of  the  filament.  '  The  filament  may  be  variously  modified  or  even 
wanting. 


ler  showing  pollen  sacs.     A.     pm,  pollen  mother 

Pollen  grains  mature  and  being  shed. 
'.r,  after  Balllon  ft  lAierssen.) 


An  anther  appears  distinctly  four  lobed.  If  a  cross  section  of  a 
young  anther  be  made,  four  distinct  regions  will  be  found,  one  in 
each  lobe  or  a  pair  on  each  side  of  the  axis.     These  four  distinct 
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regions  are  conspicuoos  because  the  cells  contained  are  larger  and 
have  a  denser  content  Bach  of  these  cells  will  produce  four  poUeu 
grains  and  for  this  reason  are  called  pollen  mother  cells. 

Surrounding  each  group  of  pollen  mother  cells  is  nsnally  one 
layer  of  cells  whose  content  is  quite  dense.  These  are  sacri&ced 
as  food  material  for  the  pollen  mother  cells  and  are  designated  as 
tapetal  cells. 

After  the  pollen  grains  are  formed,  they  lie  loose  in  these  eavities. 
Each  cavity  is  considered  as  a  case  or  angium  and  since  a  poUen 
grain  is  a  spore,  this  case  is  called  a  sporangium. 

The  partition  between  each  pair  of  sporangia  usually  breaks 
down,  and  two  apore-contaiaing  cavities  are  formed.  These  are 
generally  called  pollen  sacs.  The  pollen  sacs  are  sow  ready  to 
open  or  dehisce  as  the  process  is  called.  This  is  due  to  especially 
modified  cells,  which  produce  such  strains  through  the  varistion 
of  moisture,  that  usually  longitudinal  slits  or  terminal  pores  are 
produced. 


The  pollen  is  now  either  by  wind,  insects,  or  water  carried  to 
the  stigma  of  the  pistil  where  it  begins  the  performance  of  its 
important  function.  This  process  of  transference  is  pollination. 
An  examination  of  a  pollen  grain  at  the  time  of  pollination  will 
usually  show  that  it  has  two  nuclei ;  one  of  these  has  to  do  with 
the  production  of  a  tube  which  traverses  the  tissues  of  the  pistil 
and  furnishes  a  passage  way  to  the  embryo  sae  which  contains  the 
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cells  to  be  fertilized.  The  other  nucleus  of  the  pollen  grain  pro- 
duces two  small  nuclei  which  are  called  spenns.  These  Bpenas 
pass  down  the  pollen  tnbe  to  the  embryo  sac  and  fertilize  the  egg 
and  endosperm  nucleus. 

THE  PISTIL  AND  ITS  PDNCTION  IN  SEED  PRODUCTION. 

A  flower  may  have  one  or  more  pistils  which  occupy  the  center 
of  the  flower.  They  are  the  last  to  appear,  since  the  order  of 
development  is  usually  sepals,  petals,  stamens,  and  pistil. 


A  complete  pistil  consists  of  three  parts — the  expanded  base 
which  bears  the  seed  and  is  called  ovary  (or  "egg-case") ;  the  ex- 
panded portion  at  the  top,  or  the  stigma ;  the  portion  that  connects 
the  ovary  and  stigma,  the  style. 

The  style  is  not  an  essential  part  of  the  pistil  and  may  be  absent 
without  disturbing  the  function  of  the  pistil. 

The  stigma  has  on  its  surface  many  minute  papillae  which  re- 
tain the  pollen  and  excrete  a  sweetish,  sticky  fluid  which  serves 
as  a  nourishment  and  stimulant  for  the  pollen  grain. 
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Pio.  479.     Com-poppy  t 


If  we  cut  a  cross  section  of  the  ovary  of  the  May  apple,  we  Rnd 
withiD,  a  cavity  bearing  on  one  side  &  projection  to  which  are  at- 
tached the  small,  somewhat  globular  bodies  or  ovules.    This  cavity 


within  the  ovule  is  usually  called  a  cell  by  manuals,  but  a  better 
term  is  loculus,  since  the  term  "cell"  is  universally  used  to  desig- 
nate the  unit  of  tissues.  The  thickened  portion  to  which  the  ovules 
are  attached  is  the  placenta. 

The  pistil  of  the  May  apple  is  a  simple  pistil  and  according  to 
the  older  views  concerning  the  pistil,  it  is  a  carpel.  The  older 
view  was,  that  the  carpel  is  a  modified  leaf.  If  one  will  imagine 
a  leaf  folded  and  the  mar^ns  joined  so  as  to  enclose  a  loculus  and 
then  the  outer  part  modified  so  as  to  form  a  style  and  stigma,  the 
conception  of  a  carpel  will  be  clear.  An  examination  of  the  pistil 
of  oxaiis  will  reveal  five  styles  and  stigmas,  and  one  ovary  with 
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Fia.   481.     Cross  section   of^the  ovair  of  Gesnerla  shawlng  one  cell   and   two 
parietal  plocentaa. 
(After  Thomi.) 


five  locnli.  This  indicates  that  the  pistil  of  oxalis  consists  of  five 
carpels  whose  ovaries  have  united  to  form  one  with  five  loeiUi. 
This  uniting  may  even  extend  to  the  styles  and  stigmas.  A  pistil 
that  is  made  up  of  more  than  one  carpel  is  compound. 


Fia.  483.  I.  Cross  section  o(  the  compound  pistil  o(  SnapdrngMn.  sliowlnR  thtt 
two  cells  and  tbe  axillary  placentae.  II.  Iiongltudlnal  seclioii  u(  un  ovary 
with  a  fre«  central  placenta. 

(After  Thomi.) 

Ovule. — The  ovule  is  the  most  essential  part  of  the  pistil  because 
it  is  the  forerunner  of  the  seed.  The  ovule  consists  of  a  central 
portion,  the  nucellus,  which  is  enclosed  by  one  or  two  jackets  which 
are  called  the  integuments.  The  integuments  do  not  entirely  close 
at  the  outer  end  of  the  nucellus  and  this  small  opening  left  is  t^e 
micropyle  through  which  the  pollen  tube  usu&Uy  passes.  In  the 
interior  of  the  nucellus  is  a  region  which  resembles  a  large  cavity 
since  it  contains  no  cell  walls.  This  is  the  embryo  sac.  At  about 
the  time  the  flower  opens  the  emhryo  sac  contains  seven  cells.  The 
two  which  have  an  important  future  history'  are  the  egg  and  en- 
dosperm cells. 
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7ia.  4SS.  Dlasnuninatlo  representation  ol  fertilization  of  an  ovule.  1,  Inner 
ooatlng  of  ovule;  o.  outer  coating  of  ovule;  p,  pollen  tutw  proceeding  from 
one  of  the  pollen  grains  on  the  stigma ;  c,  the  place  where  the  two  coats 
of  the  ovule  bend.  (The  kind  of  ovule  here  shows  Is  Inverted,  Its  opening 
m  Iraing  at  the  bottom,  and  the  etalh  I  adhering  along  one  side  of  the 
ovule.)  a  to  e,  embryo  sac,  full  of  protopUam ;  a,  so-called  antipodal 
cells  of  embryo  sac;  n,  central  nucleus  of  the  embryo  eac;  e,  nucleated 
cells,  one  of  which,  the  egg  cell,  receives  the  male  nucleus  of  the  pollen 
tube ;    f,    funiculus    or    stalk   of    ovule ;    m,    mlcropyla    or    opening    Into    the 

(After  Luerssen.) 


Tile  egg  is  in  the  end  of  the  sac  nearest  the  micropyle,  in  the 
most  convenient  position  for  the  entering  pollen  tube.  The  en- 
dosperm cell  is  near  the  center  of  the  embryo  sac.  The  embryo 
sac  is  now  mature  and  awaits  the  entrance  of  the  pollen  tube. 

Fertilization. — The  pollen  tube  traverses  the  tissues  of  the 
stigma  and  style  and  finds  its  way  to  the  micropyle.  It  passes 
through  the  micropyle,  penetrates  the  tissues  of  the  nucellus,  and 
pierces  the  membrane  of  the  embryo  sac.  The  two  sperms,  which 
have  had  a  rather  long  journey  through  the  pollen  tube,  now  enter 
the  embryo  sac.  One  finds  its  way  to  the  egg  and  soon  fuses  with 
the  egg  nucleus.    The  other  fuses  with  the  nucleus  of  the  endceperm 
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PiQ.  4S4.  Embryo  sac  ot  Buttercup  (BanuncuEui  muWfidiu'}.  Near  the  center 
Is  tbe  large  endosperm  nucleus.  The  egg  la  the  inner  one  ot  the  three  cells 
at  the  upper  end  of  the  eac  and  lies  between  the  Inner  ends  ot  the  two 
synerKlda      The   three  ant  podali  are  shown  closely  crowded  at  the  lower 

(After  Coulter.) 
Fia,   415.     Ferti  teatlon  In  the  F  eabane   (Brtfleron)  ;  pt,  pollen  tube  with  two 
denaelr  atalnlcB   bodies   (x)      a.  male   cell   fuslns  with   egg:   b,   male  cell 
fusing  with  endosperm  nucleus. 

(AftCT  Land.) 

cell.  This  process  in  which  the  sperms  or  male  nuclei  fuse  with 
the  nuclei  of  the  egg  and  endosperm  cell  ie  fertilization,  and  both 
fusions  are  de^gnated  as  double  fertilization. 

THE  DEVELOPMENT  OP  THE  EMBRYO  AND  SEED. 

When  the  fertilized  egg  germinates,  a  filament  of  cells,  the 
snspensor,  is  usually  found.  At  the  end  of  the  suspensor  the 
embryo  is  developed  which,  when  mature,  is  more  or  less  sur- 
rounded by  nourishing  endosperm  which  has  resulted  from  the 
growth  and  division  of  the  endosperm  nuclei. 
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a.  tit.  Developmeat  of  the  ovule  and  embryo  of  the  Bhepherd'a  PunN 
iCapaalla).  A,  young  ovule,  showing  origin  of  two  Integuments  at  baae 
of  nucellus.  n.  B.  outer  Inteeunient  growing  beyond  the  Inner,  and  the 
ovule  beginning  to  bend  over ;  ea,  embryo  sac.  C,  diagram  ot  a  latei 
stage  with  mature  embryo  aac.  D,  development  ot  tbe  Buspensor  a.  B, 
early  division  of  the  terminal  cell  (embryo  call).  F,  later  stage,  showing 
the  dlRerentlatlon  of  an  outer  cell  layer  In  the  embryo,  which  Is  to  be- 
come the  epidermis.  O,  the  two  cotyledons  o  and  the  root  region  r  now 
clearly  defined.  H,  lengthwise  section  of  an  ovule,  showing  the  poslttOD 
ot  an  embryo  in  an  embryo  sac:  em.  embryo;  s,  suspensor;  e,  endoapenn ; 
11,  Inner  Integument ;  ol,  outer  Integument ;  m.  mioropyle. 
(A.   B.  C,   adapted  after  CampbelL  Qlnn  A  Co.) 
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The  two  groups  of  Mgher  seed  plants,  or  Angiosperms,  diSer 
widely  in  the  structure  of  the  embryo.  In!  the  group  including  the 
grasses,  rushes,  sedges  and  such  plants  as  wild  onion  {Allium 
oanadense)  the  globular  embryo  soon  develops  into  an  axis  with 
the  root  tip  at  one  end  and  one  cotyledon  at  tbe  other.  The  stem 
tip  arises  from  the  side  of  the  axis  as  a  lateral  member.  This 
group  of  plants  is  designated  as  Monocotyledons  (one  cotyledon). 

in 


Fia,   488.     The  fruit  of  the  Winter  Cherry   iPhj/taUt)    with  a  pgrtlon  of  the 

intlateil  calyx  removed  to  show  the  enclosed  barry. 

(After  Thom*.) 

In  the  other  group,  to  which  a  large  number  of  the  weeds  be- 
long, the  axis  of  the  embryo  develops  a  root  tip  at  one  end,  a  stem 
tip  at  the  other,  and  a  pair  of  cotyledons,  one  on  each  side  of  the 
stem  tip.  Since  two  is  the  prevailing  number  of  cotyledons,  the 
term  Dicotyledons  is  applied  to  this  group. 


PI(.4W  FlK.490 

a.  489.  I.  Fruit  <iK>d)  of  Plantain  with  upper  portion  o(  pod  breakbiB 
uid  falling  oft  to  allow  seeds  to  escape.  II.  Pod  ot  Poppy  opening  by 
a  lid. 

(After  Thoni4.) 
a.   490.     Fruit  of  Uallow  which  separates  Into   as   many  one-seeded   carpels 


0  styles. 
r  Thorn*.) 
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Seed. — The  seed  is  the  matured  ovule.  It  contains  the  young 
plant  or  embryo  which  is  the  essential  part  of  the  seed  since  it  is 
through  the  later  development  of  this  yonng  plant  that  new  in- 
dividuals are  produced.  Accompanying  this  maturing  of  the  ovule, 
various  other  changes  take  place  which  give  distinguishing  features 
to  different  seeds.  Frequently  the  endosperm  grows  ao  extensively 
as  to  alfflorb  and  replace  the  cells  of  the  oucellus  and  thns  comes 
to  occnpy  all  the  space  within  the  coats  of  the  integuments,  aa  in 
the  morning-glory,  onion,  etc.  The  embryo  may  remain  compara- 
lively  small  as  in  the  morning-glory  or  onion,  or  it  m^  in  turn 
absorb  and  replace  all  the  cells  of  the  endosperm  and  so  come  to 
occupy  the  space  within  the  integuments,  as  in  the  bean  and  clover. 
Sometimes  some  of  the  nucellus  and  endosperm  remain.  The  in- 
teguments also  undergo  various  changes  during  the  formation  of 
the  seed,  often  becoming  hard  or  papery  or  provided  with  hairs, 
hooks  or  spines,  cr  becoming  smooth  or  pitted. 


Fra.   191.     I'     Immature  pistils  of  Geranium.     IL     Mature   pletll   and   carpeli 

vltti  their  long  styles  are  separatlnK  from  the  elonsated  mis. 

(After  Thome.) 

Tm.  492.    Bun?  fruit  of  Jamestown  or  Jlmson  Weed  (Datura)  showing  method 
of  deblBCing. 

(After  Thom«.) 

Fruit. — ^A  fruit  is  a  ripened  ovary  alone  or  a  ripened  ovary  plus 
closely  related  parts  such  as  calyx,  involucre,  and  receptacle.  In 
the  beggar-tieks  {Bidens)  the  ovary  becomes  tough  and  invests  the 
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seed,  while  the  awns  which  represent  the  calyx  become  barbed  and 
aid  in  distribution.  In  the  buttercups  the  ovary  invests  the  seed 
while  the  style  forms  a  hook.  The  involucre  in  the  clotbur  and 
ragweed  remains  uround  the  pistils  and  becomes  more  or  less  spiny. 
In  the  nightshade  (Solanum  nigrum)  the  ovary  beoomes  fleshy  and 
the  fmit  is  called  a  berry. 


Dig,l,z.cbyG0Oglc 


Di„i„«b,Googlc 


CHAPTER  V. 

SCATTERING  OF  WEEDS 

ADA  HAYOBN 


Di„i„«b,Googlc 


Di„i„«b,Googlc 


CHAPTER  V. 


SCATTEKING  OF  WEEDS. 

There  is  maeb  to  be  observed  as  to  how  particular  plants  spread 
from  one  location  to  another,  but  from  the  hosts  of  observations 
that  have  been  made  the  following  means  are  recognized  as  agents 
of  eonveTauce  to  the  disseminules  of  plants  to  suitable  habitats. 
Physieal  forces: 

Wind 

Water 

Snow  and  wind 
Animals: 

Man,  furred  animals  and  birds 
Mechanical  adaptations: 

Explosive  devices 

Hygroscopic  movement 

Burial 
In  comparing  tbe  amount  of  seed  produced  by  a  plant  with  the 
Qtunber  of  plants  maturing  from  that  seed,  it  is  evident  that  rela- 
tively few  plants  reach  locations  favorable  to  existence.  Wind 
transported  fruits  may  be  recognized  by  their  appendages  in  the 
form  of  wings,  comas  of  hair  and  bristly  parachutes.  Water 
carried  fruits  are  characterized  by  lightness,  inflated  coverings  and 
corky  buoys.  Seeds  disseminated  by  animals  are  characterized  by 
hooked  and  clawed  appendages  or  spines  whidi  become  attached  to 
pelts  or  fabrics  or  have  succulent  portions  which  are  edible.  Scat- 
tering by  mechanical  devices  is  illustrated  by  the  forcibly  splitting 
pod,  the  twisted  pod,  the  spearlihe  fruited  grasses  wh<»e  twisted 
awns  aid  in  entering  tbe  earth  and  the  cleistogamoas  flowered  plant  - 
which  buries  its  seeds  in  the  earth. 

Birds  destroy  large  quantities  of  weed  seeds.  Mr.  H.  W.  Hen- 
shaw*  states  that  a  ring-necked  pheasant's  crop  from  Washington 
contained  8,000  seeds  of  chickweed  and  a  dandelion  head.  Birds 
of  the  sparrow  family,  according  to  the  same  authority,  feed  largely 
on  the  seeds  of  weeds.  The  tree  sparrow  consumes  one-fourth  ounce 
of  weed  seeds  per  day.  The  tree  sparrows  on  this  basis  annually 
consume  875  tons  of  weed  seeds  in  Iowa.  These  birds  save  the 
farmers  of  the  United  States  oo  this  basis  $89,260,000  annually. 
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of  F^mmon  Field  Sorrel  (Oxolls  eontioulata)  with  two  e^p- 
:U  t'le  Bieda  are  shot  out    B  and  C    Common  Dock  (Aw»«« 

tvattpred  tj  the  water.   Tbe  wIdbi  niTTOundUig  the  fruit  and 
thv  rnilt  admirably  adapted  to  floating  on  the  water.     Sec- 
l  stiowlDg  wlnKB  and  tubercle  Bhawo  In  C. 
(Drawings  by  Ada  Hayden.) 


Parts  of  the  fruit  which  serve  as  disseminatitig  mechanisms, — 
TliL'  stimulus  of  fertilization  not  only  gives  rise  to  the  development 
of  a  seed  but  causes  parts  of  the  seed  or  seed-ease  to  develop  in 
inaity  instances  into  &  special  contrivance  for  its  dissemination.  A 
fruit,  botanically  speaking,  is  a  ripened  ovary,  including  any 
closely  attached  parts,  for  example :  tbe  milkweed  pod  filled  with 
seeds  bearing  tufts  of  hairs ;  the  dandelion  fruit  with  its  parachute- 
like  pappus. 

Parts  which  serve  as  dissemination  mechaDisms : 
Ovary  wall, 

a.  Fleshy,   often   attractively    colored— cherry,    horse 

nettle,  black  nightshade. 

b.  Bursting — touch-me-not. 

c.  Inflated — sedge. 

d.  Corky  tubercles — dock. 

e.  Winged — maple. 


Calyx. 


Capillary  hairs — dandelion, 
—buffalo  bur. 
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a.  494.    ScatCerins  of  seed  by  wind.    A.    The  Iowa  Tumble  W««d  (Amaranthuj 
graedtana).    The  weeds  piled  up  agalDst  the  fence;  the  Russian  Thistle  and 
other   weeds  are  scattered   !□  a  similar   way.     B.     Achene   of  Rod-aeeded 
Daodelloa. 
(A,  after  Bergen's  Botany — Glnn  ft  Co.;  B,  drawing  by  Ada  Hayden.) 

Seed  coat  or  its  appendages. 

a.  Coma  of  hairs — milkweed, 

b.  MucilaginouB — peppergrass. 

e.     Contractile  seed  coat — oxalis. 
Receptacle. 

a.     Fleshy — rose. 
Bracts — basswood. 
Involucre. 

a.    Spiny — burdock,  coeklebtir. 


;vCooglc 


eU  WEED  FIX>RA  OF  IOWA 

The  dissemination  of  weeds  is  not  unlike  that  of  other  plants. 
Weeds  are  commonly  recognized  as  plants  oat  of  place,  plants 
which  are  detrimental  to  the  growth  of  crops  or  otherwise  in- 
joriona.  While  ash  or  maple  seeds  are  not  nsnally  placed  in  this 
category;  if,  in  their  seedling  trta^  they  monopolize  a  piece  of  soil, 
for-  example  a  lawn  newly  planted  with  grass,  ahsorbing  the  nntri- 
ment  and  crowding  the  plants  desired  in  this  location,  these  in- 
vaders have  earned  for  tbemEelves  the  title  "weed,"    The  epithet 


Pit.  USA  FlK.tSSB 

Fm.  4»E.  Seed*  ani  fruit  acattered  by  the  vlnd.  A.  Barawood  (TlHa  amni- 
eana),  a  llgTbt  brftct  to  which  in  attached  a.  stalk  bearing  tbe  trultn.  B. 
Milkweed   (.Aicltplaa  atrHoca)  pod  and  8e«ds. 

(Dmwliigs  by  Ada  Hayden.) 

"weed"  brings  to  mind  the  obnoxious  characters  of  the  plants  so 
designated,  yet  weeds  have  just  as  respectable  lineage  as  the  palm, 
olive,  lily  or  laurel,  and  in  their  systematic  relationships  they 
show  by  their  structure  that  they  are  members  of  the  first  families 
of  the  plant  kingdom.  Thus  the  notable  rose  family,  which  serves 
the  world  with  the  apple,  the  plam,  the  cherry,  the  quince,  the 
peach  and  the  pear,  claims  among  its  numbers  the  aggressive  little 
cinquefoil  {PoieniUUi  fruticosa),  an  invader  of  pastures  and  tilled 
lands,  the  thorny  prairie  rose  (Eosa  pratincola)  and  the  prickly 
black  raspberry  (Ruhus  occidentidis) ,  which  without  invitation  en- 
trench themselves  upon  the  territory  and  contend  with  the  agri- 
culturist aa  to  what  shall  occupy  the  soil.     Families  such  as  the 
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goosefoot  (Chejwpodiaceae)  and  the  buckwheat  (PoJygonaceae) 
are  recognized  as  cohorts  of  marauders  thronging  the  highways, 
forging  into  fields,  contesting  with  crops  and  contributing  little 
beauty  and  few  representatives  of  economic  value.  The  great  cos- 
mopolitan sunflower  family  (Compos^ae)  contributes  Dumerous 
species  of  economic  reputation  as  well  as  a  goodly  number  of  widely 
recognized  but  combated  species. 

A  large  number  of  plants  may  be  identified  with  their  families 
by  their  type  of  fruit  structure  only.  Families  which  have  little 
variation  in  fruit  structure  have  few  agents  of  dissemination,  while 
families  with  considerable  variation  have  usually  several  agenta, 
as  in  the  sunflower  family  in  which  the  calyx  is  represented  by 
bristles  forming  a  parachute  in  the  dandelion,  lettuce  or  the 


FiB.496A  Fig.  196B 

Pro.  49 «.  Fruit  scattered  by  the  wind  wid  anlmala.  A.  To  the  right 
scattered  by  the  wind :  a.  achene  of  Goldanrod  (BoUdago  risidal  ;  b.  Blue 
Flowered  Lettuce  iLaotuoa  flOTidatm),  the  bristly  hairs  called  the  pappua 
To  the  left  scattered  by  animals:  a.  an  achene,  commonly  called  a  seed,  ot 
Bootjack  or  BesKar-tlcks  IBidetu  frondoaa)  ;  b,  Spanish  Needle  (Bfderu 
b^p^nnata) . 

B.     Anemone   (Anvmone  ovtIndHca). 
CDrawlnga  by  Charlotte  M.  Kins,  I&.  Art.  Eip.   Sta.) 

Canada  thistle,  or  terminating  in  teeth  as  in  Bidena  or  becoming 
a  spiny  involucre  as  in  the  cocklebur  and  the  burdock.  Some 
representatives  of  this  family,  for  example  the  ragweed,  have  no 
special  means  of  transportation  and  the  seeds  fall  in  great  quan- 
tities near  the  mother  plant  where  they  germinate  in  large  num- 
bers if  not  distributed  by  wind-driven  snow  or  by  chance  inclusion 
with    agricultural    seeds.     The    seeds   of   the   milkweed    family 
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Fid,  4}T.  Seeds  and  fruits  scattered  by  the  wind.  A.  Seeda  of  Catalpa  IGatalpa 
»ptoioaa)  nlth  nlnged  appendages.  B.  Key  Irults  D(  Soft  Maple  lAc«r 
mccbaritium)  Br«  can-led  by  ttie  wind  and  In  falling  drop  Into  the  mud 
or  soft  grasa  of  the  lawn. 

(Drawings  by  AdSi  Mayden.) 

{Asclepiadaceae)  are  provided  with  tufts  of  hair  which  serve  to 
float  the  seeds  tn  the  air  as  they  escape  from  the  pods.  The  oxalia 
family  (Oxalidaceae)  have  seeds  whose  outer  seed  coat  separate 
from  the  seeds  shootiog  them  from  the  bursting  pods.  The  gera- 
nium family  (Geraniaceae)  have  contractile  pods  which  shoot 
the  seeds  several  feet  from  the  plants.  The  mustard,  family 
{Crudferae)  haVe  pods  which  hurst  but  do  not  scatter  the  seeds 
far.  Many  species  of  this  group  have  seeds  with  mucilaginooa 
coats  which,  when  in  contact  with  damp  surfaces,  adhere  to  them. 
Peppergrass  is  a  well  known  example.    This  family  has  also  some 
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a.  4SS.    Weeds  Bcattered  by  animals.    A.    Buffalo  Bur  IBoUttium  rostrannn). 
B.    PltchfoTkB  {Biden*  frondoaai,  the  downwardl]'  barbed  points  admirably 
suited  (or  animal  dlBEemlnation.     C.    Carrot  (Douou*  earotai. 
(Drawing!  by  Ada  Hayden.) 


I. 
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Cow  With  attached  Burdoclc.     B.     Burdock  enlarsed.     C.     Com- 


3/ Google 


WEED  FLORA  OP  IOWA 


Fl|.  GOOA  F[k.  SOOB 

Fto.  BOO.  A.  Weed  seeds  eaten  by  birds,  a.  Wild  buckwheat  (Polvaonum  wm- 
trolvttlu*)  :  b  and  d.  Amaranth  or  Pigweed ;  c,  Chlckweed ;  e.  Bpottad 
Spurxe;  [,  lUgweed:  k.  Foxtail;  h.  Dandelion. 

B.     Beeds  of  sedses  canled  by  water. 
(A,  after  Dewev,  U.  B.  DepL  of  Agr. ;  B,  drawing  by  Ada  Hayden.) 

tumble  weeds  among  which  are  several  mustards  like  tumbling 
mustard.  The  seeds  of  the  sedge  family  {Cyperaceae)  are  com- 
monly surrounded  by  inflated  sacs  or  bear  tubercles  which  enable 
them  to  be  carried  by  water.  Grasses  {Oramineae)  show  consider- 
able variation  in  means  of  dissemination.  Some  grasses,  for  ex- 
ample Stipa,  have  sharp  fruits  with  twisted  awns  a  prominent 
factor.  While  dissemination  is  a  prominent  factor  in  the  distribu- 
tion of  plants,  the  factor  of  adaptation  to  habitat  is  no  less  im- 
portant for  if  a  plant  cannot  adapt  itself  to  the  conditions  in  the 
habitat  where  the  seed  falls  the  transportation  is  of  no  avail  so  far 
as  its  development  is  concerned.  Canada  thistle  produces  some 
seed  in  northern  Iowa,  where  habitat  conditions  are  more  favorable 
than  in  southern  Iowa. 
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Fio.  EOl.  Birds  iCfttter  the  Meds  of  the  Wild  Black  Cherry  (Pnmu*  a«ToHn»), 
1,  flowerlns  branch;  2,  fruit;  S,  frultlns  branch;  4,  crosB  sectloa  of  fruit; 
E,  dover;  6,  branoh  with  budi. 

(After  Cheney  In  Oreen'a  Forestry  of  Minn.) 

From  an  ecological  point  of  view  weeds  are  plants  which  adapt 
themselves  readily  to  ordinary  agricultural  conditions  and  since 
most  crops  are  grown  under  mesophytic  conditions,  most  weeds 
are  mesophytes  which  adapt  themselves  to  definite  habitat  con- 
ditions such  as  cultivated  field  or  uncultivated  field  and  are  readily 
transferred  with  agricultural  seeds,  hence  the  association  of  certain 
weeds  exclusively  with  certain  crops,  for  example,  among  the  com- 
mon clover  field  weeds  are  buckhorn,  wild  carrot  and  plantain. 
These  are  not  found  in  com  fields  where  cocklebur,  horse  nettle, 
morning-glory  and  aandbur  flourish.     Many  of  the  most  obnoziouB 
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I.     Chlcadee  canyInK  fruit. 

by  bird! 


Horse  NetUe;  oarrted 
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FlO.  60£.  Mixture  ol  weed  seeds  commonly  found  In  low  srade  AlHlke  Clover 
seed  :  s.  Alelke  Clover  :  b,  White  Clover  ;  c,  Red  Clover  ;  d.  Yellow  TreColl ; 
e,  ConSida  Thistle :  r,  Dock  ;  g.  Sorrel ;  h,  Buckhon) ;  1,  Bat  Tall  Plantain  ; 
k,  Lamb's  Quarters :  1,  Shepherd's  Puree ;  m.  Mayweed ;  n,  ScentleM 
Camomile:  o.  Wtilte  Campion:  P.  Night-floweHnK  Catchlly :  q.  Ox-eye  Daisy; 
r,  Small-fruited  False  Flax:  s.  Clnquefolt;  t.  two  kinds  of  Peppersrass: 
u,  Catnip;  v,  Timothy;  x,  Chlckweed ;  y,  Canada  Blue  Grass;  i,  Clover 
Dodder;  I,  Mouse  Ear;  2,  Knotgrass;  S,  Tumbling  Amaranth;  4,  Rougta 
Amaranth;  E,  Heal-all;  t,  I-ady'e  Thumb  (enlarged). 
(Hlllman,  U.  S.  Dept  Agr.) 
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O.  SOS.  Seeds  of  Poaa  with  Impurities,  1,  Kentucky  Blue  Ovaaa  rubbed  and 
unrubbed  ;  S,  Wood  Meadow  Grass  (Poa  nemoralia)  ;  3,  BrBot,  a,  fungus; 
t,  Texas  Blue  Grass  (P.  arachnifera}  ;  fi,  Canadian  Blue  Grass  (.Poa 
comprtita)  ;  6.  Rough  Stalked  Headon  Grass  (Poa  mvialla)  ;  T,  Silky  Bent 
Grass  (.4pera  jplco-venii)  ;  8,  Wood  Hair  Grass  Wetc^amptia  flexuasa)  ; 
9,  spine  oC  Canada  Thistle;  10.  Canada  Thistle;  11,  caryopsls  of  Stink 
Grass    (Eraerotti*   major). 

(U.   S.  Dspt   Agr.) 
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weeds  have  not  prominent  diBBeminatioii  mechanisnu  but  are  trans- 
ferred with  a^cultnral  seeds,  as  carrot,  bnckhom,  dodder,  sheep 
sorrel,  yellow  trefoil,  quack  grass  and  pigeon  grass.  The  separation 
of  impure  seed  from  agricultural  seed  necessitates  the  recognition 
by  their  morphoI<^caI  characters  of  obnoxious  seeds. 

'An  economic  consideration  of  dissemination  of  weed  seeds  and 
their  control  involves  (1)  familiarity  with  tlie  morphology  of  the 
fruit  and  seed ;  (2)  the  limitation  of  the  habitat  in  which  the  weed 
is  able  to  thrive ;  (3)  recognition  of  the  avenues  and  agents  of  dis- 
tribution. 
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ROOTS  AND  BOOT-STOCKS. 

The  study  of  root  systems  is  accompanied  with  more  or  less  dif- 
ficulty and  expense,  and  this,  no  doubt,  accounts  for  the  small 
amount  of  work  done  along  this  line. 

Two  methods  have  been  employed  to  obtain  the  complete  root 
system  of  growing  plants.  That  used  by  Ten  Eyck  is  perhaps  the 
most  satisfactory,  althoagh  tedious  and  expensive.  It  consists  of 
excavating  about  a  plant  and  enclosing  the  whole  mass  of  earth 
containing  the  roots  in  a  cage  of  wire  netting.  Steel  rods  are 
thrust  through  the  cage  horizontally  to  prevent  the  roots  from 
breaking.  The  soil  is  then  carefully  washed  away  leaving  the  roots 
very  nearly  in  their  natural  position. 

The  other  method,  employed  by  a  Bussian  investigator,  Rot- 
minstror,  has  given  qnite  satisfactory  results.  The  plants  are 
grown  in  soil  made  up  of  top-  and  subsoil.  This  is  placed,  the  sub- 
soil below  and  the  topsoil  above,  in  boxes  1  in.  wide,  20  to  10  in. 
deep  and  20  to  40  in.  long.  These  boxes  are  placed  in  the  ground 
level  with  the  surface.  The  plants  are  then  grown  in  these  boxes 
and  removed  when  desired,  the  soil  carefully  washed  away  and 
the  entire  plant  transferred  to  paper. 
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Fia.  504.     Root-stocks  or  rhizomes  of  Quack  Grass   lAgropyron  r«pe 
root-stocks  are  aometlmea  more  than  four  feet   Lane. 
(Fbotographed  br  Stereos.) 
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The  pictares  shown  here  are  of  plant  roots  obtained  by  the 
first  method,  the  wire  cages  being  omitted. 

The  roots  of  weedy  plants  vary  widely  in  form,  structure,  and 
is  longevity.  Their  function  is  three-  and  sometimes  fourfold: 
First,  to  absorb  water  and  dissolved  mineral  matter;  second,  to 
anchor  the  plant  in  the  soil ;  third,  to  act  as  a.  storehouse  for  re- 
serve food,  and  fourth,  may  serve  to  propagate  the  plant. 


Fio.  GOB.     Roots  of  White  Sweet  Clover   (MeUlolua  atba).     Plants  with  Mveral 

atrong    branchlni    roots. 

C PhotoKraphed  by  Stevens.) 

ROOT  FORMS. 
Boot  forms  may  t>e  divided  into  four  general  types:  First,  the 
primary ;  in  this  case  a  single,  usually  enlarged  central  root  is  de- 
veloped. From  it  grow  the  smaller  lateral  roots.  The  burdock 
{Arctium  lappa),  is  of  this  class.  Second,  multiple  primary, 
in  which  the  embryonic  root  almost  immediately  breaks  up  into 
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SIS 


many  usually  enlarged  and  fleshy  roots.  Sweet  clover  {MelUotus 
alba),  Pig.  505,  offers  a  good  example  of  this  type.  Third,  tuberous 
or  those  that  develop  an  enlarged  portion  at  the  end  of  a  some- 
what smaller  one.  Fourth,  fibrous  in  which  a  mass  of  small  roots 
develop  nsa&lly  j^ist  below  the  stem  as  in  most  of  the  grasses  and  in 
the  plantains. 

Besides  the  forms  already  mentioned  we  find  various  types  of 
aerial  roots,  or  those  that  develop  on  the  plant  above  ground.  The 
aerial  roots  of  the  ivy  become  finger-like  and  cling  to  objects  to 
assist  the  plant  in  climbing ;  those  of  the  mistletoe  and  the  dodder 
become  parasitic  by  pushing  their  aerial  roots  into  the  tissaes  of 
the  host  plant  and  drawing  Donrishment  from  it. 

In  performing  the  four  fimctions  mentioned  above  the  roots  of  a 
single  plant  may  occupy  considerable  area.  Dr.  Pammel  has  pre- 
pared the  following  table  showing  the  depth  and  spread  of  the 
root  system  of  a  number  of  our  noxious  weeds. 


Weed 

Depth 

Spread 

2-8  In. 
3-13  " 
1-6  " 
3-5  " 
3-5  " 
2-3  " 
3-6  " 

5  " 
2-4  " 
5-7  " 

8  •' 
40  " 
1-4  " 
1-4  " 
1-4  " 
1-2  - 

i-2r 
4-10  ;; 

7-14  " 
7-14  " 
2-8  " 
8-9  " 
5-8  " 

30^    " 

Wild  hemp 

10    "     " 

Beggar  ticks 

40    "     " 

70    "     " 

Field  thistle 

Burdock 

50    "     " 
150    "     *■ 

45    "     " 

24    -     " 

Cocklebor 

Greater  ragweed  

426    "     " 
48  In.  long 

144  sq.  Id. 

The  amount  of  reserve  food  stored  within  weed  roots  depends 
to  a  considerable  extent  upon  the  length  of  time  they  continue  to 
live. 
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a.    B06.      Rools   ot   Common   Milkweed    (.Aiclepiaa    atrriaca).     These   roo( 
sometimes  more  than  14  fe«t  long.     Buds  are  numerouslr  produced  c 
root.     More  than  100  were  found  on  Che  roots  ot  this  planL 
<  Ptiotographed  by  Colbum.) 
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Roots  may  be  classified  according  to  their  length  of  life,  and  this 
is,  perhaps,  the  most  practical  kDowle^e  to  possess  concerning 
weeds.  "Without  this  knowledge  do  intelligent  or  snccessful  method 
of  eradication  can  be  adopted. 

First  we  have  the  annuals  or  those  which  complete  their  growth 
and  mature  their  seed  in  one  year.  These  plants  produce  an 
enormous  amount  of  seed,  sometimes  as  high  as  50,000  to  a  single 
plant.  The  root  system  is  simple,  although  it  may  extend  to  a  con- 
siderable distance  horizontally.  Such  plants  are  easily  destroyed 
by  caltivation  unless  they  root  from  the  joint  as  in  the  case  of  the 
crab  grass  (Digitaria  sanguinalia) . 


Second  are  the  winter  annuals.  These  plants  may  begin  their 
growth  in  the  spring,  in  which  case  they  become  annuals.  Many 
of  the  seeds,  however,  germinate  in  the  fall  and  throw  up  a  rosette 
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of  leaves  and  thoa  paas  the  winter  stage.  In  the  spring  sterna 
are  thrown  np  from  these  leaves  and  seed  is  produced.  Our  com- 
mon shepherd's  purse  {Capsetla  bursa-pasloris)  is  an  example. 

The  third  class  is  the  biennials  or  those  which  expend  their  energy 
the  first  season  in  forming  a  root  system,  usually  fleshy,  and  the 
second  season  in  maturing  seed.  We  have  numerous  examples 
among  the  garden  crops,  such  as  the  beet,  turnip,  carrot,  etc.,  while 
among  the  weedy  plants  we  have  the  burdock  {Arctium  lappa), 
the  sweet  clover,  figure  505,  the  wild  parsnip  and  others.  If 
these  plants  are  prevented  from  forming  seed  the  second  year  they 
perish. 


Fio.    SOS.      Roots   of   Buckhom    (Plantago    laiceolata) .      This   perennial    weed    la 

easily  destroyed   by  cultivation. 

(PhotOBraphed  by  Colburn.) 

In  the  fourth  class  belong  the  perennials  which  live  year  after 
year  and  for  this  reason  become  our  most  noxious  weeds.  When 
the  roots  once  become  well  established  it  is  very  difScnlt  to  eradicate 
them,  as  is  shown  by  the  lawns,  fields  and  pastures  which  are  in- 
fested with  such  weeds  as  dandelions,  quack  grass,  Canada  thistle, 
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docks  and  wild  morning-glory.  These  plants  do  not,  as  a  rale, 
produce  large  quantities  of  seed  bnt  depend  npon  the  roots  or 
stems  as  a  means  of  propagation.  Thus  if  a  field  infested  with 
quack  grass  or  morning-glory  is  plowed  or  disked  the  roots  or 
rhizomes  are  broken  np  and  each  piece  may  produce  a  new  plant. 

Some  roots  which  do  not  spread  extensively  through  the  soil  but 
form  new  plants  from  offshoots  from  the  crown,  such  as  the  docks 
and  wild  gourds,  form  heavier  roots  from  year  to  year  for  the  fol- 
lowing reawn :  The  root  growth  is  moat  active  at  the  apex  of  the 
main  roots.  This  resumption  of  growth  starves  many  of  the  older 
roots,  as  we  find  few  lateral  on  these  older  portions,  and  it  thus 
extends  the  root  system. 

In  the  annuals  there  is  little  need  for  a  large  amount  of  reserve 
food  within  the  roots  for  the  elaborated  food  is  used  up  largely  as 
it  is  manufactured.  The  life  of  the  plant  ceases  when  seed  is 
produced.     In  the  biennials,  however,  large  quantities  of  reservi- 
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FlO    Sifl.     Bl«niiial  root  of  Young  &:ll  Thistle   <Cirti^m  loMCOlalnv  i   aTter  one 
( Pl;oti>Brapt:cd  by  O-Jf.uite  M.  KinK- ' 

fixid  are  stored  in  the  roots.     The  same  is  tme  of  the  perennials 
althoii^  to  a  lei>s  marked  decree  than  of  the  biennials. 

By  studyine  the  root  system  in  the  late  fall  we  may  determine 
roughly  whether  the  weed  is  an  annual,  a  biennial  or  a  perenniaL 
That  is  10  say.  dead  small  fibrous  or  primary  roots  and  seed  pn>da«- 
tion  indi<:-ate  an  annual:  large  fleshy  roots  and  no  seed  prodm-tioD 
a  biennial:  reserve  fo->d  within  the  ro'?ts  beside  seed  produetion  a 
perennial. 

PROPAGATION  OF  WEEDS  BY  ROOTS  AST)  STElia 
Pr"f.  Hit'fceo-.fc  says  th.-it  w-eds  may  be  pr-.^pasated  by  seed  and 
bu'is  or  by  vegetative  spr-  u:s.  The  layn.an  is  inoSineTl  to  call  all 
parts  of  the  pla::i  beiow  gr^pund  rot.  It  may  be,  however,  a  stem 
failed  a  root-sti>_'k  or  rhiz-iiae.  M:ep:>S'>jpi':-al  examioaiion  is  often 
Det'es!=ary  to  determine  whieh  is  rc-'-t  acd  whi'?h  is  stem. 
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Underground     rhizomes     of    common     MomlnK^Blory      (Convolvuluf 


Roo^B. 

Adventitious  buds  are  prodaeed  at  indefinite  points  along  the 
roots  and  from  them  stems  and  plants  develop.  A  number  of  our 
noxious  weeds  are  propagated  by  these  ranning  or  creeping  roots, 
such  as:  milkweed  (Asclepias  comuti),  bindweed  {Convolvulus 
arvensis),  sheep  sorrel  {Rumex  acetosella),  Indian  hemp  {Apocy- 
num  cannabinum) ,  perennial  ragweed  (Ambrosia  psilostachya) , 
pastnre  thistle  {Cirsium  ■undulaium). 

The  weeds  mentioned  above  are  comparatively  shallow  rooted. 
A  few  weeds  are  propagated  by  buds  which  come  from  deep  vertical 
roots.  Among  them  we  find  the  following:  horse  nettle  {Solanum 
carolinense) ,  ground  cherry  {Physaiis  sp.),  Canada  thistle  {Cirsiunt 
arvense). 

UNDEBGBonriD  Stems  or  Rhizoueb. 

These  underground  stems  are  usually  found  at  a  short  distance 
beneath  the  surface.  Along  tfaeBe  stems  are  found  nodes  with  leaf 
scales  at  definite  intervals.  From  these  nodes  roots  develop  which 
penetrate  the  soil  and  leafy  stems  which  develop  above  ground. 
Some  of  the  weeds  so  propagated  are  as  follows;     quack  grass 
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IRumex   criaput ) . 

(Agropyron  repens),  moFDing-glory  {Convolvulus  sepium),  smart- 
weed  {Polygonum  muhlenbergii) ,  poison  ivy  {Rhus  toxicoden- 
dron), nettle  {Uriica  gracilis),  wild  rose  {Rosa  arkansana). 


Fra.  513.     Rhizome  of  Solomon's  Seal;  a,  leal  bud;  b.  old  stem;  c,  d,  old  slem 
(After  Thorn*.) 
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Pto.  S14.    European. MornlnK-Klory  or  Bindweed  (Convolvutu*  arvanela).   In  gar- 
dens and   fields. 
(Alter  Clark  and   Fletcher.) 
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Cbowns  OB  Shoet  Offshoots, 

A  long  list  of  weeds  produce  heavy  crowns  near  the  surface  of 
the  soil.  Stems  spring  from  these  crowns  year  aft«r  year.  Parts 
of  the  crown  may  become  separated  from  the  parent  plant  and 
thus  form  an  independent  plant.  Among  the  weeds  so  propagated 
we  find  the  dandelion  {Taraxacum  o^dnale),  white  vervain  {Tcr- 
bena  urticaefolia) ,  plaat&m  {Plantago  lanceolata) ,  tiaXnip  {Nepeta 
cataria),  curled  dock  (Rumex  erispus),  smooth  dock  (Rvmex 
allissimua) ,  rib  grass  {Plantago  lanceolata) ,  ox-eye  daisy  {Chrysan- 
themum leucanthemum) . 
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ON  DIFFERENT  SOILS. 
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NUMBER  AND  KINDS  OP  WEEDS  IN  DIFFERENT  FIELDS. 
During  the  season  of  1912  Mr.  Robert  H.  BirliDgmair  counted 
the  weeds  appearing  on  various  fields  under  different  conditions, 
for  this  purpose  four  feet  each  way  being  measured  off  and  the 
different  weeds  noted.  The  results  were  as  follows : 
FIELD  1.' 


Weed 


Date 


Mar.  29 

Apr.  6 

Apr.  13 

Apr.  20 

Apr.  27 

May  4 

PepperKtass" 

24 

I 

'5 

1 

8 

0 

1 

2 

1 

1 

31 
3 

20 
10 

1 

51 

24 

Mnatard 

S 

1 

Pigweed 

1 

282 
4 

4 

2 

6 

Pennsylvania 

1248 

84 

1 

4 

:::::  ::::::::: 

I  land  that  was  In  blue  grasE  sod  but  f«ar. 
FIELD  2.* 


Uai.  29 

Apr.  6 

Apr.  13  Apr.  20  Apr.  27 

M„. 

143 

65 

1 

34 

VervalD    . 

32 

ii 

Pennsylvanfa 

1 

'             1 
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FIELD  3.» 


W«ed 

Date 

Mar.  29 

Apr.  6 

Apr.  13 

Apr.  20 

Apr.  27 

May  4 

• 

1 
2 



.. 

Mar.  29  Apr.  6 

Apr.  13 

Apr.  20 

Apr.  27 

May  4 

10 

3 

8 

1 

99 

Pennsylvaofa 

21 

78 

77 

■On   land  sowed  t 


Weed 

Date 

Mar. 

29 

Apr.  6 

Apr.  13 

Apr.  20 

Apr.  27 

May  4 

Yellow  foxtail 

599 

71R 

1 

3 
3 

3 
4 

40 

PeuDsylvaiila 

71 

Spurge  



47 

a  land.    Stalks  harrowed  down  Juat  previous  >o  April  10. 
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FIELD  6.* 


iMar.  29!  Apr.O    Apr.  13  Apr.  20  Apr.  27    May  4 


Small  ragweed 

Yellow  Joxtail  — , 

Green  foxtail 

Lamb's  quarters.. 
Pennsylvania 

smart  weed 

Blue  grass  . 


-,i"475" 


Hedge  mustard .. 


*On  fall  plowed  0 


Mar.  29 

Apr.  6 

Apr,  13  Apr.  20 

Apr.  27 

May  4 

5 

11 

1 

9      1        6 

16 

75 

2 

5 

+4 
7 

7             2 

Pennsylvania 

f-;-" 

+3 

I   stubble.     Field   plowed   ppevlooa   to   April    27.      +Marks 
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PIBa-D  8.» 


Mar.  29 

Apr.  6 

Apr.  13 

Apr.2(r 

Apr.  27 

Hay  4 

3» 

169 

8 

++16 

++18 

'    10 

++6 

++7 

'  « 

398 
49 

1785 

Pennsylvania 

15 
23 

3B 

65 

9 

10 

Scribner'fl  panic  grass. 



n 

Nyctelea 

' 

Yellow  dock 

+158 

Large  spotted  spurge.. 

n 

Self-heal 

■In  Ehe]tere<I  place  on  the  south  Bide  of  the  railroad  srsde. 
not  all  counted  on  April  STth,  but  there  were  hundreds  of  small 
imartweAdi,  and  probably  more  than  a  thousand  ffreen  foxtail  plants. 

++ Winter  annual. 
+  Perennial. 

These  tables  revsal  some  interesting  facts.  The  first  weeds  to 
appear  in  March  were  the  winter  annuals,  like  pepper^raas  and 
shepherd 'a  parse,  certain  perennial  weeds,  and  in  one  case  horse- 
weed  {Erigeron  canadensis)  in  a  timothy  meadow.  Two  weeks 
later  smartweed  {Polygonum)  was  abundant.  Spurge  {Euphor- 
bia), an  annual,  was  abundant  in  the  latter  part  of  April  and 
early  May.  Foxtails  in  some  eases  snrpassed  all  other  weeds  in 
abundance  early  in  May.  The  smart  weeds  {Polygonum)  and 
spui^es  increased  enormonsly.  These  weeds  were  entirely  removed 
from  the  plots.  Fall  plowing  and  clean  cultivation  certainly  in- 
dicate a  smaller  number  of  weeds. 

Long,  who  measured  off  a  square  yard  of  ground  in*  Great 
Britain,  roughly  grouping  its  plant  life  therein  into  species,  found 
on  this  square  yard  1,050  seedlings  or  5,082,000  per  acre.  There 
were  654  buttercup  seedlings,  107  of  annual  meadow  grass,  60  of 
dock.  26  of  goosefoot,  25  of  groundsel,  15  of  shepherd's  purse,  14  of 

•Trans,  of  Hlshlnnd  Agrl.  Soc.  Scotland  V.  23:  B2. 
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annual  sow  thistle,  and  10  of  cbickweed,  besides'  13d  of  other 
species.  He  states  that  Korsmo's  investigation  revealed  the  pres- 
ence of  an  even  larger  number  of  seeds  having  the  power  of  ger- 
mination, the  seeds  per  square  yard  to  a  depth  of  9.8  inches  being 
as  follows:  Fallow  field,  8,682  weed  seeds  (over  42,000,000  per 
acre) ;  field  for  spring  grain  bearing  the  same  crop  for  four  suc- 
cessive years,  28,213  weed  seeds  (over  136,000,000  per  acre) ;  fallow 
field,  1,474  weed  seeds  (over  7,000,000  per  acre). 

Mr.  Long  gives  the  following  species  of  weeds  found  iff  Great 
Britain  within  an  area  100  feet  square : 
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L   oomfleld  from  which  Quack  GraiB  was  removed   by  hoeing  mnd 
In  adjacent  check  It  formed  a  sod.     The  check  nas  given  the 
ordinary   methods  of  cultivation. 

(Photographed  by  Colbum.) 


^Convolvulus  arvensis  (Euro- 
pean bindweed) 

'Polygonum  convolvvlus  (Black 
bindweed) 

'Polygonum  aviculare  (Knot- 
grass) 

"Bumex  sp.   (Dock) 

*Tussilaga  farfara   (Coltsfoot) 

'Mentha  arvensis  {Pepper- 
mint) 

*$iuapis  arven^  (Common 
mustard) 

*Sonchus  arvensis  (Field  sow 
thistle) 


'Stellaria  media  (Chiekweed) 
Pa-paver  8p.  (Poppy) 
'Ranunculus    arvensis     ( Com 

crowfoot) 
•Viola  sp.   (Violet) 
Potentilla     anserina     { Silver 
weed) 
Aetkusa     cynapium:     (Fool's 

parsley) 
Scandix  pecten-veticris   (Ven- 
us' comb) 
Senecio  vulgaris   (Groundsel) 
'G(^ium  aparine  (Cleavers) 
Vicia  sativa  (Vetch) 
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^Matricaria      inodora      (Wild         *Agroslis  sp,   (Bent  grass) 

chamomile)  Agropyron      repens      (Quack 

Plantago     major      (Common  grass)        ' 

plantain)  Poa  annua  (Low  spear  grass) 

Lychnis    alba    (White    cam-        'Veronica  sp.   (Speedwell) 

pion)  Myosotis  sp.  (Forget-me-not) 

*Euphorbia  exigua   (Spui^)  AlchetnUla  arvenm  (Paraley- 

"Alopecurus   agrestis    (Foxtail  piert) 

grass) 

Most  of  these  species  are  troublesome  weeds,  and  it  may  be  added 
that  those  marked  with  •  were  abundant. 

For  an  Iowa  cultivated  field  on  June  2,  1903,  the  following 
weeds  were  found  in  one  square  rod. 

Name  ol  weed.  No.  per  sq.  rod. 


Smartweed  (Polvffonum  pentuiilvanicam)   

Hedge  muBtard   (jSuymbrium  officinale) , 

Black  beggar-tlckB    IBident  fronOosa) 

Prickly  lettuce  {Lactuca  scariola  var.  integrata) . . 

Pigweed  (Chenopodiutn  album)    

Horseweed    (Erigeron    canadensis) 

Dandelion  {Taraxacum  officinale) 

Foxtail  iSetaria}   


WEEDS  AND  CONTINUOUS  CROPPING. 

Everyone  has  observed  that  continuous  cropping  increases  the 
number  of  weeds;  not  only  is  this  true  for  many  parts  of  Iowa  but 
it  is  equally  true  for  the  older  sections  of  the  United  States  and  of 
Europe.  A.  D.  Hall  who  reported  on  the  crops  grown  in  grain 
land  at  Rothannstad*  said : 

After  continuous  cropping  for  forty-seven  years  said  weeds  of  all 
descriptions  occupy  considerably  more  space  after  continuous  crop- 
ping than  before.  The  relative  proportion  they  bear  to  the  grasses 
and  clover  has  increased  from  year  to  year.  Such  weeds  as  bamet, 
hawkbit  and  black  knapweed  became  abundant. 

Mr.  Long  gives  the  following  list  of  worst  weeds  made  by  four 
expert  Scotch  agriculturists : 

Arable  Land. — Charlock,  runch,  chickweed,  spurrey,  docks, 
thistle,  groundsel,  coltsfoot,  day  nettle,  red-shank,  annual  meadow 
grass,  bulbous  oat  grass  (pearl  grass),  couch  grass,  fine  bent  grass 
or  black  couch,  and  wild  oats. 

■Jour.   Roy  Agr.    Sue    64  :-B3. 
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Grass  Land. — Buttercups,  self-heal,  docks,  ragwort,  daisy,  thistles, 
rihwort,  plantaio,  creeping  soft  grass,  common  bent  grass,  york- 
shire  fog  or  woolly  soft  grass,  moss. 

There  are,  however,  many  other  weeds  which  are  given  by  him 
which  are  serious  pesta  to  the  agriculturist  of  that  country.  Of  the 
weeds  of  the  arable  land  he  lists  buttercups,  poppies,  fumitory, 
charlock  (Brassica  arvenm), runch  {Baphanus raphamstrum) ,B,hep- 
herd's  purse,  com  cockle,  spurrey,  silver  weed,  cleavers,  thistle 
(Canada  thistle) ,  sow  thistle,  coltsfoot,  groundsel,  bindweeds  {Poly- 
gonum convolvulus),  {Convolvulus  arvensis),  dodder,  buckhom,  ' 
plantain,  broom  rape,  com  or  field  mint,  hemp  and  dead  nettle, 
smartweed,  or  red-shank  (Plygonum  persicaria) ,  knotweed,  docks, 
goosefoot,  quack  grass,  fine  benit  grass,  pearl  grass  {Arrenatkerum 
avenaceum),  slender  foxtail  {Alopeeurus  agrestis),  wild  oats  and 
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Purple    Cone    Flnnpr    I Brniinertn    purpHrca).      In    a   pralric  putura. 
( Ptiotosra plied   by  Pammel.) 
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horsetail.  Of  grass  land  weeds  there  are  listed  {Colch4cum  autum- 
naie),  buttercups,  leguminous  weeds,  gorse  (Ulcx)  broom,  rest  har- 
row {Ononis  spinosa),  dyer's  green  weed  {Oenista  tinctoria),  wild 
carrot,  burdock,  knapweed  (Centaurea  nigra),  thistles  (Cirsivm 
arvense,  C.  acaule,  C.  lanceolatum,  C.  palusiris),  cotton  thistle 
{Onopordum.  acantkium) ,  daisy  {Bellis  perennis) ,  ox-eye  daisy,  rag- 
wort (Senccio  j<icohac(i),  plantains,  yellow  rattle,  self-heal  {Pru- 
neUa  vulgaris),  docks,  sorrel  (Bumex  acetosa,  R.  acetosella),  sting- 
ing nettle  (Vrtica  diaica)  ;  grasses:  bent  grass  {Agrosiis  alba)  tus- 
sock grass  (Aira  caespitosa),  Yorkshire  fog  {Holcus  lanatus), 
creeping  soft  grass  {H.  mollis),  quaking  grass  (Briza  media),  bar- 
ley grass  {Uordeum  pratense),  and  the  bracken  {Pteris  aquilina), 
horsetail,  and  mosses. 


Fla.  521.  Common  Porcupine  or  Needle  Grasa  (fllipa  iporjeo).  A  weed  n«l 
to  gravel  boII,  hood  succumbs  to  cropping,  a,  alnsle  splkelet ;  b,  fruit  v 
stiarp  pointed  callus. 

(Lamaon-Scribner,  U.  S.  Dept.  Agr.) 
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CHAPTER  VIII. 


INJURIOUSNESS  OF  WEEDS. 
Weeds  are  injurious  to  man  in  the  following  ways : 

1.  They  crowd  out  the  growing  crop. 

2.  They  consume  the  moisture  necessary  for  a  crop. 

3.  They  consume  the  mineral  or  other  food  elements  essential 
to  a  crop. 

4.  They  pull  down  the  crop. 

5.  They  are  injurious  because  the  seeds  are  difficult  to  remove. 

6.  They  are  injurious  because  they  harbor  insects. 

7.  They  are  injurious  because  they  harbor  parasitic  fungi. 

8.  They  prevent  the  proper  cultivation  of  the  soil. 

9.  They  may  cause  conditions  which  breed  disease. 

10.  They  may  poison  the  soil. 

11.  They  stop  drains. 

12.  They  poison  animals  and  man. 

1.  WEEDS  CROWD  OUT  GROWINO  CROPS. 
'  When  weeds  are  abundant  they  crowd  out  growing  crops.  Every 
plant  requires  a  certain  amount  of  space  to  brii^  forth  a  bountiful 
crop.  Two  plants  cannot  grow  together  in  the  same  place ;  sooner 
or  later,  one  plant  will  crowd  out  the  other.  If  the  weed  is  a  more 
vigorous  grower,  lite  the  greater  ragweed,  it  will  prevent  the  oat 
plant  from  maturing  a,  crop.  It  prevents  the  proper  amount  of 
light  coming  to  the  plant,  and  so  the  food  neecssary  for  a  crop  can- 
not be  made. 

2.  WEEDS  CONSUME  THE  MOISTURE. 
To  produce  a  crop  all  weeds  need  moisture,  which  should  go  to  a 
more  desirable  crop.  They  transpire  water  just  as  cultivated  plants 
do.  Long,  in  "Common  Weeds  of  the  Farm  and  Garden,"  says: 
Weeds  also  absorb  from  the  soil  and  "transpire,"  or  pass  off  into 
the  atmosphere,  large  quantities  of  moisture  which  would  be  of 
great  service  to  the  growing  crop.  For  example,  a  maize  plant  has 
been  observed  to  transpire  in  the  16  weeks  between  May  22d  and 
September  4th  as  much  as  36  times  its  own  weight.    A  large  oak 
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,   522.     Ragweeds   iAmbroaia  trifida) 
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tree  is  also  stated  to  transpire  10  to  20  gallons  of  water  in  a  day; 
while  barley,  bean^  and  clover  were  found  to  transpire,  daring 
five  months  of  their  growth,  over  200  times  their  dry  weight  of 
water.  Experiments  conducted  at  the  agrieoltural  experiment  sta- 
tion of  Cornell  university  showed  that  daring  the  growth  of  a  60- 
bnshel  crop  of  maize  the  plants  pmnped  from  the  soil,  and  tran- 
spired into  the  air  through  the  leaves,  upwards  of  900  tons  of 
water.  A  25-bushel  crop  of  wheat  similarly  disposed  of  500  tons  of 
water.  Weeds  also  transpire,  and  if  the  ground  be  covered  with 
weeds  it  is  certain  that  much  of  the  moisture  which  would  be  of 
value  to  the  crop  will  be  lost  in  the  manner  indicated.  Weeds  are 
especially  harmful  in  this  way  in  a  hot  summer,  and  the  loaa  is 
most  felt  by  the  enltiTated  crop  on  light  sandy  soils. 

3.    WEEDS  CONSUHB  HINBRAL  AND  FOOD  BLEHBNT8. 

A  weed  needs  not  only  the  carbon  dioxide  of  the  air  to  make 
food,  but  the  nitrogenous  and  mineral  elements  of  the  soil  to  make 
plant  food,  all  of  which  should  go  to  the  crop.  Long  gives  the  fol- 
lowing in  his  book,  "Common  Weeds  of  the  Farm  and  Qarden": 
Some  analys38  made  at  Konigsberg,  and  lately  reported  by  Profes- 
sor Stutzer  and  L.  Seidler,  show  that  the  amounts  of  nitrogen,  phos- 
phoric acid,  potash,  and  lime  which  are  removed  are  deserving  of 
serious  consideration.  A  number  of  weeds  without  their  roots  were 
collected  from  oat  fields,  the  soil  of  which  was  fairly  heavy  and 
poor  in  hnmus.  In  the  case  of  the  Wild  Radish  or  White  Char- 
lock the  plants  had  already  formed  many  seed-pods,  but  the  other 
weeds  were  in  full  bloom.  The  table  following  shows  the  percentage 
of  ingredients  in  the  dry  matter.  These  figures  indicate  in  a  gen- 
eral way  the  amount  of  the  chief  plant  foods  required  hy  weeds.  The 
nitrogren  in  the  Persicaria  nearly  equaled  20  per  cent,  and  that  in 
the  Sow  Thistle  nearly  15  per  cent  of  albuminoids  in  the  dry  mat- 
ter. Phosphoric  acid  was  chiefly  taken  up  by  Spiirrey  and  Persi- 
caria; potash  by  the  Sow  Thistle  and  Spurrey;  and  lime  hy  Per- 
sicaria, Yarrow,  and  Cornflower. 
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FEBCENTAQE     CONTENTS     OF     DRT     MATTES. 


1 

P 

1 

1 

1 
1 

1' 

Sow  tbistle  iBonchus  oter- 

ocewfl)    

Cornflower    {Centaurea    cy- 

2.39 
2.30 
a.  36 
1.86 

3.12 

2.30 
2.38 

0.88 

0.78 

1.08 

0.78 

1.16 

0.93 
0.93 

*.77 

1.94 

4.21 

1.30 

3.12 

3.  IB 
3.08 

1.94 

3.13 

1.62 

1.81 

4.93 

3.84 
2.86 

2.16 

1.07 

1,91 

0.71 

2.63 

1.17 
1.69 

14.96 

Spurrey     {Spergula    arven^, 

Wild     Radlsli      [Raplianm 
raphanUtrvm)     

Feralcarla     or     red-staank 
(Polygonum,  persicaria) .  ' 

Yarrow    (AchQtea  mtlie/oi- 

E.22 
10.68 
9.61 

Average  of  bIs  weeda 

9.76 

4.    WEEDS  PULL  DOWN  THE  CROPS. 
Weeds  like  morning-glory,  bindweed,  wild  buckwheat,  and  others, 
pull  down  a  cultivated  plant  and  then  prevent  the  formation  of  a 
good  crop. 

DIFFICULT  TO  RB- 

It  is  difficult  in  many  cases  to  remove  weed  seeds  from  seed  of 
various  kinds.  Buckhom  can  be  removed  with  difficulty  from 
clover  seed ;  peppergraas  with  difficulty  from  timothy  seed ;  greater 
ragweed  from  wheat;  wild  oats  from  oats;  quack  grass  from  brome 
grass;  cockle  from  wheat.  These  impurities  often  greatly  tedaee 
the  quality  of  the  grain  or  seed. 

8.     WEEDS  HARBOR  INSECTS. 
Long  gives  the  following  insects  found  on  weeds : 
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Fia.  B24.  Impurltlea  found  !□  Red  Clover;  1,  Bull  Thistle;  2,  Canada  Thistle; 
S,  Qreen  Foxtail  iSetaria  viridit)  ;  4,  common  Plantain  iPlantoffo  nw«W)  ; 
E,  PeppeTBTBSs  (also  found  la  Timothy);  6,  Chlcorj' ;  T,  PlBSon  Qnaa 
ISttaria  plauca)  ;  8,  CrabKnua  (.DigitoHa  aansruinaUe)  ;  9,  Old  Wltoh  Grata; 
10,  Timothy;  11.  Wild  Carrot;  12,  Pigweed  lAmarantJmt  retroflseiM)  ;  18, 
Smartweed  iPoli/ffonvm  tiarticaria)  ;  11,  Liamb'B  quarten;  IG,  Dropeeed 
Qrass  iUuhlenbBrtrta). 

(Drawings  by   Charlotte  H.  King.) 


Goosefoot     (CheTiopodinm     album)' 
Thistles   (Cirtium  sp) 
Sow  Thistle  {Sonchua) 
Dandelion  (Taraxacum)  and  appar- 
ently Docks  IRumex) 


Turnip  Flea  Beetle  or  "Fly"  (Pluft- 
lotreta  (Ealtica)  nemorum) 

Cabbage  and  Turnip  Gall  WmtU 
Weutorkimchua  suJcicoJUB) 


Mangold  Fly  {Pegomyia  Itetae) 
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L  CeleiT  Fly  (J.o«to  Aeroctei) 

Hopa,  Torksblre  Fog,  Poa  annuo, 
Daisy,  Shepherd's  PuTBe,  Spnrrejr, 
Bnttercnp,  Cornflower,  Sow  This- 
tle, Black  Bindweed  (Po^onum 
Oonvolmtlva)  and  Elantaln 

many  other  plants  J       "•^'*' 

Shepherd's.  PnrBe,    Winter    CreBB,\  Cabbage  Root  FI7    (Phorbte  6ra»- 
Heclge  Mustard  J       sicae) 

TarlouB  Orastes  X  Frit  Fly  (Otolnlt  /rU) 

Docks,   Qooaefoot,  and   some  other  1   „         .».,.,,  ,  ,  . 

needs  f  ^^^'^  Aphis  (ApJiU  rumtott) 

Docks,  Tblstlee,  Bordoek 

7.  WEEDS  ARE  INJUBIOUS  BECAUSE  THET  HABBOR  PARAf 
SITIC  FUNOr. 

Long  and  PerciTsl,  in  "Common  Weeds  of  the  Farm  and  Gar- 
den,"  liave  the  following  table  of  fongns  diBeases  that  affect  va- 
rions  weeds: 


Weed  "host"  Diaease. 

Floger-and-toe     of    torntps     (PIottiuMHo- 
Charlock  and  other  Gmclfeni  [■      phora  iraiiicae  Wot.) 

Peronogpora  paratitica  De  Bary 

White     Root-rot      (Roitllinia     neoatiia 

PriU.) 
Sclerotium  Disease    (ScIerotMa  tcloroU- 
orum  Mass.) 


Wild  Barley   iHordeum  mur< 


Shepherd's   Purse   and   other'l   White  Rust  of  CabtMges   lOjfitoptu  can- 
Cmclters  J"      dMtw  Lev.) 


Many  species 


iRMxootottia    vtoJacea 


teed-mace    Fnngas    [EPUM09 
Tal.) 

Google 


Agrottia  canina  L.,  and  other')  Reed-mace    Fnngas     (fffloMM     typMaa 
grasses  f      Tal.) 
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Barberry  t  Rust  ot  wheat  (Puccinia  grammii  Pen.) 

HediraH   (Oarext  \  G«>seberry-leaf     Cluster -cup      (Puccinia 

sedges   lOarex}  J-      pringiheimiana  Kleb.) 

Qoosetoot  [  Feronospora   effusa  Rab.,  on  aplnacb. 

Docks,     Sorrel,     and     many  "I    Roseliinia    radiciperda    Mass.      A    wblte 
others  J"      Root-rot  In  New  Zealand. 

_  '1    Chrysanthemum  Rust   {Puccinia  hieracil 

Hftwkweed  (Hieradum)  J-      Mart.) 

Oroandsel,       Ragwort,       and!    Pine     Cluater-cups     [Peridermium     pint 
Other  species  ot  Seneclo     j*      Wallr.) 

Many  wild  graeses  \  Ergot  of  rye   (Olavicepa  purpurea  Tnl.) 


Flo.   626.     Leaf   rust   of  Wlla   Barley    (Paccinla   rubigo-vtra)    aJio   occur*  on 
(Drawing  by  Charlotte  M.   King.) 

These  fungus  diseases  are  particularly  noticeable  in  a  Dumber 
of  plante  of  the  mustard  family.  The  Cystopus  candidus  common 
upon  cabbages  in  Europe  is  very  common  on  a  large  number  of 
cruciferous  plants,  like  mustard,  peppergrass,  charlock,  etc.  At 
times  it  is  very  common  upon  the  radish.  A  related  fungus,  downy 
mildew,  of  the  mufltard  {Feronospora  parasitica)  is  common  and 
troublesome  at  times  on  some  cultivated  members  of  the  mustard 
family.     It  is  particularly  common  upon  peppei^rass  and  shep- 
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Fia.  526,  Ruats  of  cereals  also  occur  on 
Wild  Ottta,  etc.  Puccitita  praminis : 
mlnating,  B,  germ -tube  (promyceli 
epidermis    of   under    surface   of   leaf 


cells   of   stoma    and   tbe    germinating   spoiidlui 
epidermis.     D,  uredo  spore  germfnatlng  after  being  In 
E,  Puccinia  ru6*co-uei 
390  times,  the  other  s 
inli,  Pers. ;  both  cells 


see,  like  SQUlTreltaJl  Orao, 
r"   or  teleutospore ;  t,  ser- 
taleral    aporldOa    sp.      C, 
barberry    showing   orescent    shaped 


penetrating   the 

fourteen  hours, 

11  has  germinated.  C.  D.  B,  niagnlflBd 

hat  more.      (After  DeBary.)      F,  Pucdnta  gram' 

germinated :  a,  a  sporldlum  germinating,  magnl* 
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Fio.   E2T.     Barley  Blight   (.HalmintlKiaporium  gromlnemn)   on  Wild  BorlBr.     a 

And  b,  hyplia ;  c,  conlfllum. 

(Drawing  by  Charlotte  U.   Kios.) 

herd's  purse.  One  of  the  very  destraetiTe  diseases  is  the  club-ioot 
of  cabbage  {PlasmoiUophora  brasstcae)  which  ia  common  upon  cab- 
bages in  the  eastern  states,  having  now  reached  Illinois.  This  has 
been  found  on  a  lai^e  niimber  of  weeds  of  tiie  mustard  family, 
like  mustard  and  charlock.  A  list  of  these  was  given  by  Dr.  B.  D. 
Halsted  some  years  ago.  Another  most  troublesome  fungus  dis- 
ease is  rust  of  wheat  {Puccinia  granwiis)  which  is  abundant  upon 
quack  grass,  red  top  and  other  grasses.  This  roHt  frequently 
spreads  upon  these  weeds  and  then  to  our  cultivated  cereals.  Some 
of  the  related  rusts  like  Puccinia  niigo-verct  are  common  upon  the 
leaves  of  squirrel-tail  grass.  A  great  many  of  the  wild  weedy 
grasses,  like  wild  rye  and  quack  grass,  contain  ergot  (Claviceps 
purpurea).  This  is  responsible  in  most  cases  for  the  conveying 
of  this  disease  to  cultivated  cereals.  We  have  a  long  list  of  root 
diseases  found  upon  various  weeds,  like  the  scab  of  potato  (Oospora 
scabies,  Ozonium  onvnivora),  etc.  Certain  species  of  Sderotinia, 
one  of  which  occurs  upon  sanflower,  are  transmitted  from  these 
weeds  to  cultivated  plants. 
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Fia.  528.  White  Rust  (Albugo  canifida).  1.  Innorescence.ot  Shepherd's  Purse 
with  furiRua.  2.  Mycelium  with  hauetorla  (h)  x  390.  J.  Conldlophoraa 
and  conldla  (spores)  In  chains  x  400.  *  and  E.  FDrmatlon  of  Eooapores  in 
conldla  X  400.  a.  Germinating  loospora.  7.  Oogonium  to)  and  anther- 
Idlum  (a)  attached,  mycelium  shown  below.  S.  Oospore  with  thick  wall. 
f>.  QermlnatinK  oospore  forming  a  loosporanglum.  10.  Zoospore  T-10  i  4O0. 
(After  DaBary.) 

8,     WEEDS  PREVENT  THE  PROPER  CULTIVATION  OF  SOIL. 

Weeds  of  certain  type3,  particularly  the  peremiial  weeds,  often 
make  it  extremely  difBcult  to  cultivate  a  soil.  This  is  especially 
true  of  weeds  like  quack  grass,  which  when  present  in  the  soil 
make  it  difficult  not  only  to  cultivate,  but  to  plow  and  harrow,  and 
also  make  the  operation  quite  expensive. 

9.     WEEDS  MAT  CAUSE  CONDITIONS  WHICH  BREED  DISEASES. 

Dr.  Evans  saya  that  tall  weeds  contribute  to  the  breeding  places 
of  moequitOB,  and  he  thinks  that  in  this  way  the  moaquitos  will 
lead  to  malaria.  It  is  a  well-known  fact  that  the  pollen  from 
weeds  like  ragweed  and  goldenrod  cause  hay  fever  and  for  this 
reason  these  weeds  should  always  be  removed. 

10.    WEEDS  HAT  POISON  THE  SOIL. 

There  has  long  been  a  popular  impression  that  weeds  excrete 

poisonous  substances  which  render  the  soil  unfit  for  a  succeeding 

crop.     In  regions  where  cockleburs  are  commou,  it  is  quite  difficult 

to  get  a  good  stand  of  clover.    Mr.  E.  B.  Watson  found  that 
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3.  530.  Cwkiebur  (Xanlhiun 
Cocklebur  and  other  weeds 
other  crops. 


clover  would  not  do  as  well  in  soil  of  this  character,  nor  did  the 
clover  seed  germinate  as  well,  as  in  cheek  soils.  However,  this 
subject  has  been  investigated  but  little.  Then  there  is  the  larger 
question  of  the  actual  antagonism  between  roots  in  occupied  soils 
that  should  be  occupied  by  the  roots  of  agricultural  plants. 

11,     WEEDS   STOP  DRAINS. 
Drain  tiles  are  frequently  filled  with  a  growth  of  the  roots  of 
weeds,  causing  stoppage  and  often  much  expense  in  removing  the 
difficulty. 
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12.     POISONOUS  WEEDS.. 

There  are  many  weeds  which  are  injuriouH  to  man  and  to  ani- 
mals because  they  are  poisonous.  One  of  the  best  known  illostra- 
tions  is  the  cowbane,  one  of  the  most  deadly  poisonous  plants  in  the 
state;  then  there  are  jimson  weed,  also  poisonous;  and  poison  ivy, 
which  is  poisonous  to  the  touch. 

A  large  number  of  weeds,  while  not  strongly  poisonous,  are  in- 
jurious ;  some  taint  cow 's  milk ;  some  are  injurious  because  of  spines 
and  prickles  and  thorns.  This  subject  has  been  treated  in  full  in  a 
large  book  by  the  writer,  "A  Manual  of  Poisonous  Plants."  Too 
little  attention  has  been  paid  by  the  school  teachers  of  the  state  to 
the  subject  of  poisonous  plants. 
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CHAPTER  IX. 


WEED  MIGRATION. 
Geographical  botaoy  is  that  phase  of  botaay  which  concerns  itself 
with  the  distribution  of  plants  over  the  earth's  surface.  The  study 
involves  questions  of  geology,  climatology,  plant  physiology,  geog- 
raphy, paleobotany,  ethnology,  history,  agriculture,  horticulture 
and  commerce.  J.  Burtt  Davy  says:  "The  facies  of  the  world's 
flora  is  rapidly  changing,  and  tends  to  become  more  uniform,  within 
certain  limits,  under  the  influence  of  agriculture  and  commerce." 
Before  the  advent  of  man  the  chief  factors  in  weed  immigration 
were  the  wind,  water,  snow,  animals  of  various  kinds,  e.  g.,  birds, 
mammals,  reptiles,  insects  and  gravity.  Primitive  man  must  have 
been  an  important  factor  in  the  distribution  of  plants.  Many 
plants  were  no  doubt  widely  scattered  by  the  Indian.  Some,  like 
the  persimmon,  plum,  pawpaw,  maize,  etc.,  were  cultivated;  but 
many  weeds  also  were  scattered  by  the  Indian,  finding  a  congenial 
environment  near  the  wigwams.  Commerce  and  the  quest  for  new 
lands  distributed  many  species  far  and  wide.  Lists  of  weedy  plants 
of  every  civilized  country,  as  indicated  by  Pernald,  Davy,  Gray 
and  other  botanists,  show  that  a  large  percentage  are  foreigners. 
With  the  rapidity  of  modem  transportation  and  with  communica- 
tion with  every  part  of  the  world,  weed  seeds  have  naturally  been 
carried  with  the  commercial  products.  Without  exception,  wherever 
agriculture  has  advanced  in  Iowa,  I  believe  weeds  have  followed 
cultivation,  generally  making  their  appearance  along  the  water 
courses  where  our  agriculture  was  fostered  earlier  than  in  the  in- 
terior of  the  state.  For  instance,  such  weeds  as  Jimson  weed, 
Indian  mallow,  burdock,  mayweed  or  dog  fennel,  cheeses,  mullein, 
dock,  black  nightshade,  smartweed,  bull  thistle,  pigweed,  lamb's 
quarters,  and  purslane,  have  been  known  in  Iowa  for  more  than, 
sixty  years.  Some  of  these  were  abundant  species  in  cities  and  oa 
farms  along  the  Mississippi  long  before  central  and  northwestern 
Iowa  became  settled.  There  are  regions  in  northwestern  Iowa 
where  some  of  the  above  weeds  are  still  unknown.  The  mayweed, 
velvet  weed  and  mullein  were  only  infrequent  weeds  in  central 
Iowa  twenty-five  years  ago,  though  becoming  more  frequent  from 
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year  to  year.  Cominerce  indeed  has  taken  an  important  paH  in 
the  migration  of  weeds.  Wild  carrot,  chicory,  black  medicb,  quack 
grass,  Canada  thistle,  sboo-fly  and  dodder  are  becoming  more  and 
more  abundant  in  the  fields  of  Iowa.  Many  weeds,  moreover,  first 
make  their  appearance  in  the  vicinity  of  cultivated  fields.  In 
nearly  every  ease  wild  parsnip,  tansy,  ahoo-fly,  bouncing  betty  and 
butter  and  eggs  show  the  influence  of  cultivation. 


Fio.  G3I-A.  Seeds  scattered  with  commercial  seed.  I.  Quack  Grass  {Afropj/ron 
rapen*).  II.  Corn  Flower  iCentaurta  ovontu)  ;  BOBttered  with  flower  aoed, 
a  freQuent  escape  from  cultivation.  III.  Corn  cockle  (Xjrrostsnuna 
atthaeo)  i  scattered  with  wheat,  frequent  In  wheat  flelda.  IV.  Chicory 
(CiohorUtm  intvbua)  ;  aaed  frequently  found  In  alfalfa  seed.  It  has  been 
widely  scattered  In  this  way.  V,  PapperKraas  (Lepidlunv  aptlatum)  ;  wide- 
ly Bcattered  with  timothy  seed,  VL  Parsnip  (Poaffnoco  aativa)  ;  a  fre- 
quent escape  from  cultivation. 

(I  and  V,  drawings,  Charlotte  M.  King;  II  and  IV,  drawlnsf^  Ada  Hayden; 
III  and  VI,  HI II man.) 


Every  pbytogeographer  is  confronted  with  the  problem  of  placing 
weeds  of  the  given  area  in  their  relation  to  other  floras.  Let  us 
take  as  an  iUustnition  a  virgin  Iowa  praine  covered  with  a  close 
mat  of  such  plants  as  the  blue  stems  (Andropogon  acoparius  and 
A.  furcatus),  vetch  {Vida  americana),  meadow  rue  (Thalictrum 


Dig,l,z.cbyG0Oglc 


WEED  MIORATION 


Fio.  ES2.  Blue  stem  lAndropogon  leoparivt'}.  A  ptant  common  to  tha 
prftlrles  ot  Iowa.  a.  splkeleti  b,  c,  first  tna  Beoond  glumes:  d,  third 
glume ;  f,  lodlcules  stamens  and  pistil. 

Cl-arason-Scrlbner,  U.  3.  Dept.  Agr.) 

purpura$c»m),  black-eyed  Susan  {Rudbeckvt  hirta),  Seribner'a 
panic  (Pamcum  scjibnerianum) ,  FbiladelpMa  lily  (Liliiim  phila- 
delphicum),  lobelia  {Lobelia  spicata),  sorrel  (Oxalia  violacea), 
closed  geDtioD  {Gentiana  andrewsii),  goldenrods  (SoUdago  mis- 
souriensis  and  8.  rigida),  aster  {Aster  laevia,  A.  aeureus)  and  a 
host  of  otber  associates.  Compare  with  this  an  area  in  the  Wis- 
consin drift  wbere  sacb  plants  as  blue  vervain  {Verbena  stricta), 
coreopsis  (Coreopsis  paimata),  side  oats  (Bovieloua  curtipendula) , 
needle-grass  {Stipa  tpartea),  perennial  ragweed  {Ambrosia  psHo- 
staehya),  sunflower  {BeUanthus  ocddentaUs) ,  white  aster  {Aster 
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mulliflonis) ,  fragrant  goldenrod  {SoUdago  odora) ,  and  many  others 
occupy  the  ground.  What  becomes  of  the  flora  when  the  8od  and 
its  flora  have  borne  their  own  peculiar  vegetation  ?  Comparatively 
few  of  the  original  inhahitants  thereof  remain  as  a  part  of  the  flora. 
The  weeds  most  likely  te  appear  here  are  such  as  have  been  partially 
adjusted  to  the  open  conditions.  In  such  places  it  was  not  un- 
common in  the  early  days  to  find  that  such  weeds  as  the  common 
Iowa  tumble  weed  (Ai*uiranthus  graecizans),  tickle-grass  {Poniciim 
capillare),  creeping  verbena  {Verbena  bracteosa),  milk  spurge  or 
milk  purslane  [Euphorbia  mactdnta  and  E.  ge-ijeri),  evening  prim- 
rose (Oenothera  bieiims),  horseweed  (Erigeron  caiiadensis) ,  blue 
vervain  {Verbena  stricta),  persisted  for  a  few  years,  perhaps  with  a 
few  other  perennial  weeds  like  flowering  spurge  {Euphorbia  corol- 
lata),  Eelianihus  occidentalis  and  Desmodium  canescsns,  especially 
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in  a  few  places  where  tillage  was  not  good;  bnt  in  nearly  every 
case  these  perennial  weeda  disappeared  from  the  cultivated  fields 
which  thereupon  became  occupied  by  a  large  number  of  native 
annual  weeds  like  the  greater  ragweed  {Ambrosia  trifida),  Spanish 
needle  (Bidens  frondosa,  B.  discoidea)  and  smartweed  {Polygonum 
sp.),  a  few  hard;  perennial  weeds  like  milkweed  {Asdepias 
syriaca),  morning-glory  {Convolvulus  sepium),  artichoke  (BeUan- 
thus  tiiierosus)  and  meadow  sunflower  {Helianthus  grosseserratus) . 
Such  annual  or  winter  annual  weeds  as  squirrel-tail  grass  {Hordeum 
jubatum),  peppergrass  {Lepidvum  apetalum,)  began  to  compete 
with  a  host  of  European  and  other  exotic  weeds  like  lamb's  quarters 
{Chenopodium  album),  peraicaria  (Poij/jtmiimperstCflrta),  purslane 
{Portulaca  oleracea) ,  foxtail  {Setaria  glauca,  8.  viridis)  and,  later, 
crab  grass   {Digitaria  sanguinalis  and  D.  hwnifusa).     In   grain 


Greater    Ragweed    (AmbToala    triflda).      This   veed    rapidly   occupies 
cultivated  KTOUQd. 
(Tuw,  U.  a  DepL  Agr.) 
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fields  or  flax  fields  appeared  the  usual  crop  of  weeds  that  are  car- 
ried with  grain,  like  com  coeUe,  chess,  cow-herb,  mustard,  penny- 
cress  and  darnel.  Then  came  the  weeds  which  were  introduced 
with  clover  seed  as  buckhom,  dodder,  evening  catchfly,  chicory, 
wild  carrot,  etc. 


Pio.  531.     Small  Peppergrass  ILtpidtum  apetolum}.     BaplOly  occupies  the  vlr- 
(DrawlDg  by  Charlotte  M.  Kins.) 

Ah  our  agriculture  shifted  from  a  wheat  country  to  one  domi- 
nating in  com,  the  weed  flora  changed  slightly.  Com  cockle,  chess 
and  vetch  {Ticia  sativa),  so  common  everywhere  in  a  small  grain 
country,  disappeared  over  a  large  section  of  Iowa.  They  are  again 
appearing  where  wheat  is  grown.  Charlock,  a  relic  of  flax  culture, 
remained  to  be  distributed  largely  with  oats  seed. 
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The  fact,  however,  remaias  that  a  goodly  auinber  of  our  Iowa 
weeds  are  indigenous  to  this  state.  Many  of  these  were  plants 
capable  of  enduring  sonshine  and  bo  did  not  have  to  readjust  them- 
selves to  new  conditions.  So  we  have  received  not  only  from  Iowa 
but  from  the  country  to  the  west,  as  Nebraska  and  the  Dakotas, 
such  plants  as  the  aquirrel-tail  grass,  buffalo  bur,  winged  pigweed, 
common  sunflower  {Heliantkus  antwus),  and  stinkweed  (Cleome 
semUaia). 

The  same  thing  has  occurred  in  states  to  the  west  where  many 
indigenous  weeds  are  vying  with  the  European  weeds.  To  the 
north  in  Canada  a  pigweed  {Monolepis  iiuttalliana)  has  become  ex- 
tremely common,  while  such  weeds  as  foxtaU  are  troublesome  to  a 
limited  extent  only.  The  holy  grass,  a  curiosity  in  many  parts  of 
Iowa,  is  a  troublesome  perennial  weed  of  Manitoba. 

It  would  seem  to  me  that  it  is  not  a  question  of  self-fertilization 
or  plasticity  but  one  of  tolerance  of  weeds  for  sunshine  and  ready 
means  of  dissemination  either  by  natural  agencies  or  by  man. 

Kabach,  in  a  discussion  of  this  problem,  notes  that  precisely  the 
same  things  have  occurred  in  various  parts  of  the  world  where  the 
forests  have  been  cleared.  In  Bolivia,  Pteris,  A,nemia,  Saururua, 
LUicoya  were  followed  later  by  smaU  shrubs  of  the  Eupatoriaceae 
and  MtUvaceae.  In  Brazil,  Pteris  caudata  and  Tristegis  ghitinosa 
make  their  appearance  after  the  forest  fire.  In  Teneriffe,  in  1815, 
Pteria,  in  1820,  Erica  arborea,  and  in  1830  Laurus  canarienais  cov- 
ered  the  ground.  Eabsdi  notes  how  suddenly  the  vegetation  of 
a  forest  changes  in  Europe  when  sunshine  is  admitted  after  a 
forest  fire  or  after  the  clearing  of  the  forest.  Plants  like  vetchling 
{Orobvs),  four-leaved  grass  {Paris  quadrifolia),  Arum,  lovers  of 
the  shade,  soon  succumb,  and  in  their  places  fireweed  (EpHobivm 
an^ustifotivm.) ,  bedstraw  (GoKwm),  thistle  (Cirsium),  wild  mar- 
joram (Origanum),  foxglove  {DigifdUs),  and  others  appear  to  be 
followed  later  by  roses,  brambles,  hazel  nut,  birches,  and  grasses 
like  reed  bent  grass  {Calamagrostis  epigeios),  meadow  grass  {Poo), 
sweet  vernal  grass  {Anthoxanthwn  odoratwn),  and  bear  moss 
{Polytrichum  commune).  Later  shade-loving  plants  have  a  chance 
to  grow. 

In  the  Pacific  northwest  the  fireweed  (Epilobium  angusUfolium) 
and  common  brake  (Pteris  agvilina)  occupy  the  ground  after  a 
forest  fire.  Velvet  grass  {Solcus)  and  groundsel  (Senedo)  are 
followed  by  Spiraeas  and  the  California  blackberries  (Rubua 
vrsinua  and  R.  nutkanus)  which  in  turn  are  succeeded  by  young 


;vCooglc 


WEED  FLORA  OF  IOWA 


FlO.    636.      Common    Brake    (Pteria    aqtUHna 
Area    la   the    northwest,    a.] so   under   sir 

(Drftwlng  by  Charlotte  M.  King.) 

foreata  of  Douglas  fir.  In  places,  the  red  cherry  (Prunus  emar- 
ginata)  may  occupy  the  soil  for  a  long  time.  Cudek  states  that 
the  "elkweed"  of  eaafem  Oregon,  more  commonly  called  fireweed, 
the  only  herbaceous  plant  to  follow  the  fires,  is  followed  in  a  year 
or  so  by  the  lodge  pole  pine  {Pinus  murrayana)  and  Oregon  fir 
(Pseudotsuga  taxifolia).  In  western  Oregon  it  takes  more  time; 
the  ground  is  covered  with  a  thick  growth  of  blackberry  plants. 
In  the  Rocky  mountains  the  conditions  are  somewhat  difEerent. 
The  first  year  after  a  fire  very  few  plants  will  grow;  but  among 
the  first,  mention  may  be  made  of  fireweed  {EpS^hium  angusti- 
folium),  thistle  (Cirsinm  drtimmandn  and  the  variety  acaidescena, 
C.  eriocephalum  and  foUnsum).  groundsel  (Sewcio  canus),  {and  in 
moist  places  8.  triangularis) .  painted  cup  (CastUleja  integra),  wild 
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heliotrope  (Phacelia  sericea),  stoDe  crop  {Sedum  stenopetalum) , 
arnica  (Arnica  cordifolia).  During  the  first  year  the  vegetation  is 
frequently  widely  scattered,  much  depending  on  the  source  of  the 
seed.  The  lodge  pole  pine  may  not  reappear  on  the  hurnt  area 
for  a  long  time.  Here  again  much  depends  on  the  distance  from 
which  the  seed  has  to  come. 

An  Iowa  forest,  burned  over,  is  covered  by  bull  thistle  {Cirsium 
lanceolalum) ,  firewecd  (Erechtiles  kieraci folia),  horseweed  (Erige- 
Ton  canadensis),  whiteweed  (Erigeron  antmus),  followed  later  by 
small  perennials,  as  blue  grass,  goldenrod.s,  asters  and  sunflowers; 
then  hazel,  coral  berry,  hawthorns,  elms,  poplars,  maples  and  oaks. 

J.  Burtt  Davy*  in  an  interesting  account  of  alien  plants  spon- 
taneous in  the  Transvaal  enumerates  141  species  alien  to  that  part 
of  Africa ;  of  these  15  are  now  so  cosmopolitan  that  their  original 
home  is  not  known.     Two  were  unidentified.     The  origin  of  these 


Fro.    536.      Lamb's   Quarters    (Chenopodium   olfrutn). 
Native    (o    Europe. 
•Rep.   S.  ACT.  ASB.  Adv.  Scl.    19DI  :  2E2-Z99. 
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alien  immigraiite  he  gives  as  follows:  Mediterranean  region,  33 
species;  tropical  America  and  warm  temperate  redone,  13;  tropical 
Africa,  16;  Australia,  1;  temperate  North  America,  1;  temperate 
South  America,  1 ;  uncertain  origin,  16.  It  is  interesting  to  note 
that  the  following  Iowa  species  are  abundant  and  troublesome  in 
the  Transvaal  (the  exceptions  being  capitalized) :  mayweed 
{AntherrUs  cotula),  black  mustard  (Brassica  niq&a.),  hemp  (Can- 
naiis  sativa),  shepherd's  purse  (Capsblla  buhba-pastoeis) ,  goose- 
foot  {Ch&napodivm.  album),  wormseed  {Chenopodivm  ambro- 
sioides),  nut  grass  {Cyperus  escvlentus),  jimson  weed  (Datura 
stramoimLm) ,  wire  grass  {Eleuaine  indica),  fleabane  (Erigeron 
canadensis),  shoo-fly  {Hibiscus  trionum),  common  morning-glory 
(IP0UOEA.PDBPUBIU.),  toad  flax  (IdXASiAvuLQABis],  darnel  (Lolium 
temuientum),  lady's  sorrel  {Oxalis  corniculata),  ribgrass  {Plantago 
lanceolata),  common  plantain  {Plantago  major),  black  bindweed 
(Foi-TQONnM  convolvulus)  ,  larger  knotweed  iPolygomim  eredum) , 
purslane  {Fortulaca  oleracea),  jointed  charlock  {RaphariMS  rapka- 
nistrum),  sheep  sorrel  {Bumex  acetoseUa),  yellow  dock  (Ruiisx 
CRiSPus),  smooth  tobacco  (Nicotiana  glauca),  cow-herb  (Saponakea 
vaccabia),  bristly  foxtail  {Setaria  vertictUata) ,  black  nightshade 
{Sotamim  nigrum),  dandelion  {Taraxacum  officiruUe),  chickweed 
{Stellaria  media),  sow  thistle  (Sonchus  olebaoeus) ,  goat's  beard 
(Tragopoqon  Ft»RiF0iJOs) ,  vetch  (Ticia  sativa).  In  addition  to 
the  above  plants,  Davy  lists  quite  a  number  which  are  common  in 
the  states  to  the  south  of  Iowa  and  in  California.  Such  plants  as 
cafrtor-oil  bean  {Ricinus  communis),  zinnia  (Zinnia  paudflorus) , 
marigold  {Tagetes  erecta),  cosmos  {Cosmos  bipinnatus),  cockscomb 
{Celosia  cristata) ,  four-o'eloek  {MtrabiUs  jtdwpa),  evening  primrose 
{OenoUiera grandifiora) ,  Xylopleurum  tetrapterum,  Mexican  poppy 
(Argemone  mexicana)  are  commonly  cultivated  in  Iowa.  Some,  like 
Argem,one,  Oenothera  and  Cosmos,  occasionally  escape  in  Iowa.  In 
a  classification  of  these  weeds,  Davy  places  the  alien  plants  under 
the  following  heads :  I,  Colonists  (species  not  yet  showing  signs 
of  spreading) ;  shepherd's  purse  (Capsella  bursa-pastoris) ,  cat's-ear 
{Hypochaeris  radicata),  (one  of  the  most  common  weeds  on  the 
Pacific  coast  and  spreading  in  New  England,  not  reported  from 
Iowa),  black  bindweed  {Polygonum  convolvulua)  (common  every- 
where in  Iowa),  toad-flax  {I^maria  vulgaris)  (common  in  the 
north).  II.  Adventive  (occasional,  but  spreading);  mayweed 
{Anthemis  cotula),  Mexican  poppy  {Argemone  mexicana),  Cosmos 
bipinnatus,  moming-glory   {Ipomoea  purpurea),  darnel    (Lolium 
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Via.  GST.     Carter  Oil  plant.    Cultivated  as  an  omamentBl  pluit  In  Iowa,  but  « 

troublesome  weed  In   fiouth  Africa. 

(After  Faguet.) 

temvlentum) ,  plantain  (Flantago  major) ,  ribgraas  (PUmtaffo 
lanceolata),  sheep  sorrel  {Eumex  acetosella),  curled  doct  {Bumex 
cmpus),  black  nightshade  (Solanum  nigrum),  dandelion  (Taraxa- 
cwm  officinale),  cow-herb  [Saponaria  vaccaria),  vetch  (Ttcto  sa- 
liva). III.  Common;  spiny  amaranth  {Amarantkus  spinosus), 
gooaefoot  (Chenopo^um  album),  hemp  {Cannabis  indico),  nnt 
grass  {Cyperus  escvientus),  shoo-fly  {Hibiscus  irionum),  lady's 
sorrel  {Oxalis  c&miculata),  purslane  (Portulaca  oleracea),  castor- 
oil  bean  {Ricinus  communis),  and  caltrop  {Tribulus  terrestris). 
TV.  Abundant;  (the  most  common  species)  purple  amaranth 
{Amaranthus  paniculatus) ,  sticktight  {Bidens  pHosa),  jimson  weed 
{Datura  stramonium),  purple  thorn  apple  {Dat^a  tatula),  wire 
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grass  (Eleusine  indica),  Sida  rkombifolia,  spiny  clotbur  {Xaftihium 
spinosutn),  zinnia  (.Zinnia  pauciflora). 


spiny  Clotbur.    An  abundant  and  troubles 
occasionally  a  weed  In  BOUChessCei 
(After  Thurber.) 


As  an  example  of  the  spread  of  American  weeds  in  Enrope  sev- 
eral weeds  may  be  cited.  The  small  ragweed  {Ambrosia  artemisiae- 
folia)  y  which  is  common  throughout  the  United  States,  has  accord- 
ing to  Laubert,  been  widely  spread  with  American  grown  clover 
seed",  though  known  in  isolated  places  in  Germany  for  forty  years. 
It  is  now  on  the  increase,  perhaps  because  of  the  recent  clover 
importation,  yet  its  spread  is  somewhat  limited  because  it  blooms 
late.  The  plants  are  often  only  pistillate.  In  Steglitz,  Germany, 
it  was  associated  with  black  bindweed  {Polygomim  convolwXus), 
fleabane  {Erigeron  canadense),  wall  barley  {Sordeum  murinum), 
ribgrass  {Plantago  lanceolata) ,  common  plantain  {Plantago  major), 
wild  carrot  (Daucus  caroia),  yarrow  {Achillea  millefolium)  and 
tumble  weed  (Corispermum  hyssopifolium). 

•Landw.  Jahrbucher,  W:  73B-T3T. 
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Scherer  and  others  record  the  occurrence  of  Solanum  rostratiim 
in  Germany  (1883)  and  in  Prance, 

In  Pflanzenleben,  Kabseh  says,  "There  are  many  illuatrationB  of 
plant  immigrations  and  spreading  of  plants  in  Europe,  but  so  far 
as  I  know  they  have  never  occupied  the  soil  to  the  same  degree  in 
Europe  as  in  America.  IMost  of  our  weeds  of  fields,  like  the  cereals 
among  which  they  grow,  are  of  foreign  origin,  as  star  thistle 
{Centaurea  cyanus),  com  cockle  {Agrostemma  gitkago),  charlock 
{Rapkanus  raphtmistrum) ,  Myagrum,  etc."  There  are  many  other 
weeds  of  grain  fields  that  are  of  similar  origin  that  are  not  men- 
tioned by  Kabach.  Among  them  are  the  common  mustard  {Brassica 
arvensis),  common  vetch  {Vicui  saliva),  darnel  {Lolium  temulen- 
twm),   Russian  thistle    (Salsola  kali  var.   tenuifolia),  pennyeresB 
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Fiu.   6>e.     Com   Cockle   iAgrottemma  gUkago).     An   tmnilKrajit  from  WMtem 

Aala. 

(After  n.   B.   DepL   of  Arr.) 

{Thlaspi  arvense),  false  flax  (CameUna  sativa),  Berteroa  {Berteroa 
ineana  and  B.  tmttdbUis).  These  weeds  were  undoubtedly  spread 
with  the  ciiltivation  of  grain.  Many,  though  by  n(rmean8  all,  were 
brought  to  Europe  with  wheat  during  the  early  cultivation  of  grain 
in  Europe.  The  crusaders  undoubtedly  were  responaible  for  the 
spread  of  these  small  grain  weeds  in  Europe.  Other  plants,  of 
which  the  horseradish  is  an  illustration,  were  no  doubt  brought  into 
west  Europe  as  ealtivated  plants. 

It  may  not  be  out  of  place  to  give  the  expression  of  some  of  the 
phytogeographical  writers  on  the  subject. 
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Pig.  6WA  Hg.  MOB 

Fw.  6«0.  A.  CbMlock  (BroMlaa  aroenif).  B.  BiKck  Mustard  (B.  ntpro). 
ImmlKTaDta  from  nestern  Asia  brought  to  the  United  States  by  way  of 
Europe ;  early  colonists. 

(Dewey,  U.  8.  Dept  ol  Agr.) 

Warming  and  Yahl,  in  Oecology  of  Planta,  speakmg  of  the  pam- 
pas in  South  America  and  the  European  plants  found  there,  s^ : 

The  pampas  occupy  the  vast,  rockless,  alluvial,  South  American 
plains  that  stretch  from  the  Atlantic  coast  to  the  Andes,  and  from 
Patagonia  to  the  forests  of  Paraguay  and  Brazil.  The  boundless, 
level  or  somewhat  undulating,  uniform,  treeless  surface  is  clothed 
with  perennial  grasses  and  herbs,  like  "a  shoreless  sea  of  grasses 
on  whose  horizon  the  eye  finds  no  resting  point,  save  where  the 
sun  rises  and  sinks".  The  genera  represented  are  Melica,  Stipa, 
Aristida,  Andropogon,  Pappophorvm,  Pantcam,  and  Paspaium. 
Between  the  grasses  grow  numbers  of  herbs  belonging  to  various 
families;  these  include  Verbena,  Portvlaca,  Apocynaceae,  Com- 
positae,  Eryngium,  and  others.  Curiously  enough,  there  are  very 
numerous  European  species,  which  have  succeeded  in  exterminating 
the  inland  vegetation  for  miles  and  include  not  only  such  thistle- 
like  Compositae  as  Cynara  cardmiculus,  SUybum  marianum  and 
Lappa,  but  also  LoUum  perenne,  Hordeum  murinum,  H.  secaUnwn, 
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Medicago  denttculata,  and  Foendculum  capillaceum.  In  the  flora 
of  Bueoos  AyrcB,  according  to  Otto  Kunze,  at  least  three-quarters 
of  the  species  are  introduced,  and  largely  Mediterranean  in  source. 

Roland  M,  Harper  says: 

Every  botanist  who  attempts  to  classify  the  vegetation  of  a 
populous  region,  such  as  the  northeastern  United  States,  is  con- 
fronted at  the  outaet  with  the  problem  of  distinguishing  the  nataral 
or  undisturbed  habitats  from  those  which  have  been  modified  by 
civilization.  Of  course  all  our  vegetation  has  felt  the  influence  ■ 
of  civilization  more  or  less,  but  it  seems  possible  to  draw  a  fairly 
sharp  line  between  those  habitats  whose  flora  is  essentially  the  same 
now  as  it  was  in  prehistoric  times  and  those  where  it  has  been 
so  much  altered  that  it  is  impossible  to  reconstruct  the  primeval 
conditions. 

In  general  it  seems  to  be  true — and  the  task  of  the  phyto- 
geographer  would  be  almost  hopeless  if  it  were  otherwise — that 
external  influences  of  slight  amount  or  of  short  duration  produce 
no  permanent  changes  in  vegetation.  As  an  example  of  the  first 
kind,  when  the  pine  trees  are  removed  from  an  area  of  southern 
pine-barrena  the  amount  of  sunlight  reaching  the  ground  is  in- 
creased probably  not  more  than  ten  per  cent,  and  this  seems  to 
make  no  perceptible  difference  to  the  herbaceous  vegetation.  But 
if  the  ground  is  then  plowed  up  and  cultivated,  the  original  vege- 
tation disappears,  most  of  it  never  to  return. 

In  the  second  place  if  a  deciduous  forest  is  destroyed  by  lumber- 
men or  swept  by  fire  it  presents  a  very  different  appearance  for  a 
time,  but  if  left  undisturbed  it  will  regain  its  former  appearance 
and  flora,  or  very  nearly  so,  as  soon  as  the  trees  have  time  to 
grow  up  again.  But  if  the  cutting  or  burning  is  repeated  every 
few  years  the  ground  will  gradually  become  covered  with  herbs 
and  short-lived  shrubs,  among  which  it  is  difficult  for  trees  to 
regain  a  foothold. 

M.  L.  Femald  has  said  along  the  same  line : 

The  clearing  of  the  forest  lands  and  the  letting  in  of  the  direct 
sunlight  is  the  inevitable  forerunner  of  the  farm  and  the  village, 
but  it  is  as  inevitably  the  death  warrant  of  hundreds  of  native 
plants.  As  is  now  well  understood,  a  majority  of  our  woodland 
species  have  a  root  structure  which  allows  them  to  grow  only  in 
the  moist,  spongy  humus  of  the  forest  or  the  swamp,  conditions 
as  many  of  us  know  from  practical  experience,  almost  impossible 
of  artificial  attainment.  Try  as  we  will,  most  if  not  all  of  ua 
have  failed  to  imitate  with  sufficient  skill  permanently  to  satisfy 
the  plant  the  exact  conditions  which  please  the  stemless  lady's 
slipper  (Cypripedium  acauU),  the  trailing  arbutus  {Epigaea),  the 
various  species  of  Pyrola,  the  yellow  wild  foxgloves  ( Qerardia) ,  the 
painted-cups  (Castilleja),  or  the  fringed  gentian;  though  in  their 
undisturbed  haunts  these  plants  bloom  regularly  and  reproduce 
freely. 
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In  their  own  wild  homes,  likewise,  these  and  scores  of  other 
species  are  almost  aa  sensitive  to  change  as  when  forced  by  man 
into  an  unappreciated  state  of  culture.  The  simple  cutting  of  the 
forest  is  to  most  of  these  plants  disastrous,  though  such  of  them 
as  are  very  hardy  will  often  linger  until  fire  has  swept  the  cleared 
land  and  burned  out  the  tinder-like  humus.  After  the  fire  comes 
a  complete  change  of  vegetation,  and,  during  the  interval  before 
the  stumps  are  finally  removed  and  the  land  turned  by  the  plow, 
the  clearing  too  often  becomes  a  tangle  of  fire  cherry  [Pruttua 
peTmsylvanica) ,  aspens  (Poptdus  tremuloides  and  P.  grandidentata) 
and  other  quick-growing  trees  and  shrubs  with  a  liberal  mixture 
of  blackberry  and  raspberry  bushes,  fireweeds  {EpHobium  and 
Ereehtites) ,  rattlesnake-weeds  {Prenanthes') ,  and  other  coarse 
plants  which  love  the  open  and  the  direct  sunshine.  When  the 
final  planting  of  the  farm  crop  comes,  however,  these  sturdy  plants 
of  the  burned  land  are  quicMy  disposed  of  and  rarely  if  ever  do 
they  make  themselves  troublesome  in  the  cultivated  field. 

E.  W.  Claypole,  in  speaking  of  the  migration  of  weeds  to 
America,  says: 

Underneath  the  great  wave  of  human  emigration  from  the  so- 
called  Old  to  the  so-called  New  World,  underneath  the  noisy,  busy 
surface  tide  that  has  swept  westward  from  the  shores  of  Europe 
to  those  of  America  during  the  last  two  hundred  years,  there  has 
existed  another  and  a  less  conspicuous  wave,  another  and  a  less 
prominent  tide  of  emigration.  Westward  in  its  direction,  like  the 
former,  it  has  silently  accomplished  results  that  seldom  strike 
the  superficial  eye,  but  yet  are  scarcely  less  in  magnitude  than 
those  which  have  followed  the  advent  of  tlie  white  man  to  the 
shores  of  America. 

I  allude  to  that  slow  and  noiseless  immigration  of  European 
plants  which  has  been  going  on  for  many  years,  and  which  prob- 
ably commenced  when  the  first  European  vessel  touched  our  shores. 
Side  by  side  with  the  displacement  of  the  red  man  by  the  white 
man  has  gone  on  the  displacement  of  the  red  man's  vegetable  com- 
panions by  plants  which  accompanied  the  white  man  from  his  trans- 
Atlantic  home.  Not  more  completely  have  the  children  of  the 
pilgrim  fathers  made  themselves  at  home  on  the  banks  of  the 
Charles  and  the  Neponset,  not  more  completely  have  the  successors 
of  Champlain  and  Jacques  Cartier  established  themselves  along 
the  St.  Lawrence,  not  more  completely  have  the  descendants  of 
the  aristocratic  colonists  of  Maryland  and  Virginia  appropriated 
the  shores  of  the  Chesapeake,  than  have  the  homely  weeds  of  Eng- 
land and  Prance  made  themselves  at  home  in  the  New  World: 
established  themselves  on  its  soil,  appropriated  its  fields,  its  gar- 
dens and  its  waysides.  Nor  have  the  older  states  alone  been  seized 
by  those  European  invaders.  The  stream  has  flowed  beyond  them, 
and  as  no  village  or  hamlet'  in  the  west  is  without  its  population 
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of  European  descent,  so  too  it  is  never  without  its  plant  population 
of  European  weeds. 

Dr.  Asa  Gray,  who  disoossed  the  subject  of  weeds  from  a  phi* 
loBoptdcal  standpoint,  said: 

In  the  United  States,  and  perhaps  in  most  parts  of  the  world, 
a  lai^e  majoril^  of  the  weeds  are  introduced  plants,  brought  into 
the  country  directly  or  indirectly  by  man.  Some,  sach  as  dande- 
lion, yarrow,  and  probably  the  common  plantain  and  the  common 
purslane,  are  importations  as  weeds,  although  the  species  naturally 
occupy  some  part  of  the  country. 

Why  weeds  are  so  pertinacious  and  a^ressive  is  too  lai^e  and 
loose  a  question;  for  any  herb  whatever  when  saecessfnily  ag- 
gressive  becomes  a  weed;  and  the  reasons  of  predominance  may  be 
almost  as  diverse  as  the  weeds  themselves.  But  we  may  inquire 
whether  weeds  have  any  common  characteristic  which  may  give  them 
advantage,  and  why  tiie  greater  part  of  the  weeds  of  the  United 
States,  and  probably  of  similar  temperate  countries,  should  be 
foreigners. 

As  to  the  second  question,  this  is  strikingly  the  case  throughout 
the  AUaatic  mde  of  temperate  North  America,  in  which  the  weeds 
have  mainly  come  from  Europe ;  but  it  is  not  so,  or  hardly  so,  west 
of  the  Mssissippi  in  the  region  of  prairies  and  plains.  So  that  the 
answer  we  are  accustomed  to  give  must  be  to  a  groat  extent  the 
true  one,  namely,  that,  as  the  district  here  in  which  weeds  from 
the  Old  World  prevail  was  naturally  forest-clad  there  were  few 
of  its  native  herbs  which,  if  they  could  bear  the  exposuro  at  all, 
were  capable  of  competition  on  cleared  land  with  emigrants  from 
the  Old  World.  It  may  be  said  that  these  same  European  weeds 
here  prepotent  had  survived  and  adapted  themselves  to  tiie  change 
from  forest  to  cleared  land  in  Europe,  and  therefore  our  forest- 
bred  herbs  might  have  done  the  same  thing  here.  But  in  the 
first  place  the  change  must  have  been  far  more  sudden  here  than 
in  Europe;  and  in  the  next  place  we  suppose  that  most  of  the 
herbs  in  question  never  were  indigenous  to  the  originally  forest- 
covered  regions  of  the  Old  World;  but  rather,  as  western  and 
northern  Europe  became  agricultural  and  pastoral,  these  plants 
came  with  the  husbandmen  and  the  flocks,  or  followed  them,  from 
the  woodless  or  sparsely  wooded  regions  farther  east  where  th^ 
originated.  This,  however,  will  not  hold  for  some  of  them,  such  as 
dandelion,  yarrow,  and  ox-eye  daisy.  It  may  be  said  that  our 
weeds  might  have  come  to  a  considerable  extent  from  the  border- 
ing, more  open  districts  on  the  west  and  south.  But  there  was 
little  opportunity  until  recently,  as  the  settlement  of  the  country 
began  on  the  eastern  border;  yet  a  certain  number  of  our  weeds 
appear  to  have  been  thus  derived;  for  instance,  MoUugo  verHcH- 
lala,  Erigeron  canadense,  Xanthium,  Ambrosia  artemisiaefoUa, 
Verbena  kastata,  V.  urticifoUa,  etc.,  Veronica  peregrina,  8olan\nn 
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.  A  ana  B.    Sm«11  Ragweed  <.A.mbroaUi  artemiataefoUa'i .    An  Immigrant 


cafolinense,  various  species  of  Amaranlus  and  Euphorbia,  Panicum 
capillare,  etc.  Of  late,  and  in  consequence  of  increased  communi- 
cation with  the  Mississippi  region  and  beyond — especially  by  rail- 
roads— other  plants  are  coming  into  the  eastern  states  as  weeds, 
step  by  step,  by  somewhat  rapid  strides;  such  as  Dysodia  cftrj/san- 
themoicUs,  Matricaria  discoidea,  and  Artemisia  biennis.  Fifty 
years  ago  Rudbeckia  kirta,  which  flourished  from  the  Alleghanies 
westward,  was  unknown  farther  east.  Now,  in  twenty  years,  it  has 
become  an  abundant  and  conspicuous  weed  in  grass  fields  through- 
out the  eastern  states,  having  been  accidentally  disseminated  with 
red  clover  seed  from  the  western  states. 

There  are  also  native  American  weeds,  doubtless  indigenous  to 
the  region,  such  aa  AscUpias  comuH,  Antennaria  margaritacea  and 
A.  plantaginifoUa,  and  in  enriched  soils  Phytolacca  decandra,  which 
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Fm.  ttt.     Tlclile  Qrasa  (Poaloum  caplllare).     A  comi 
I11SII7   found    Id    ClearlnKs,    has    rapidly    spread    1 

(LajnaoD-Scribner,   U.  8.  Dept.  of  Aft.) 

h&Te  apparently  become  strouffly  aggressive  under  changed  condi* 
tiona.  These  are  BOme  of  the  instances  which  may  show  that  pre- 
dominaoee  in  not  in  consequence  of  change  of  country  and  iutro- 
duction  to  new  soil. 

In  the  interesting  paper  of  Claypole  the  author  argues  that  the 
abundance  of  European  weeds  in  North  America  is  because  Euro- 
pean plants  are  more  plastic  than  American  plants.  He  says :  But 
a  weed  possessing  a  plastic  nature — one  capable  of  being  moulded 
by  and  to  ita  new  surroundings — ere  long  adapts  itse^,  if  the 
change  is  not  too  great  or  sudden,  to  its  new  situation,  takes  a  new 
lease  of  life,  and  continues  in  the  strictest  sense  a  weed. 

Is  it  not  possible  that  some  such  cause  as  this  may  lie  underneath 
the  facts  we  detailed  iu  the  earlier  part  of  this  paper  t  The  true  and 
full  explanation  of  the  transfer  of  European  species  to  America 
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shoold  at  the  same  time  explain  the  absence  of  American  species 
fiom  Ettrope,  But  the  partial  causes  already  allnded  to  fail  to  do 
this.  There  ia  a  residual  effect  for  which  they  do  aot  account. 
May  it  not  be  true  that  the  plants  of  the  European  flora  posseaa 
more  of  this  plasticity,  are  leso  unyielding  in  their  constitution,  can 
adapt  themselves  more  readily  to  new  suiroondings,  and  thus  secure 
their  continaance  in  the  New  World  t  And  may  it  not  be  the  lack 
of  this  plasticity  in  the  American  flora  which  incapacitates  it  for 
securing  a  foothold  and  obtaining  a  living  in  the  different  condi- 
tions of  the  New  World  1  Under  the  care  of  the  gardener  they 
grow  and  embellish  the  gardens  and  oonservatories  of  Europe,  but 
without  this  care  they  speedily  fail  and  die. 

Dr.  Gray  in  a  very  friendly  criticism  of  this  paper  remained 
that,  "So  far  as  we  know,  the  greater  plasticity  of  European  as  oom> 
pared  with  American  plants  is  purely  hypothetical.  More  plastic, 
would  mean  of  greater  variability,  which,  if  true,  might  be  deter- 
mined by  observation.  Because  Europe  once  had  more  species  or 
types  in  common  with  North  America  than  it  now  has,  it  does  not 
seem  to  follow  that  the  former  has  'a  younger  plant-life,'  or  that 
its  existing  plants  are  more  recent  than  those  of  the  American  flora. 
And  as  already  intimated,  so  refined  an  hypothecs  is  hardly  neces- 
sary for  the  probable  explanation  of  the  predominance  of  Old  World 
weeds  in  the  Atlantic  United  States." 

It  is  interesting  to  note  the  large  number  of  plants  which  are  con- 
tinnally  being  added  to  the  flora  of  Europe.  Bitter  in  his  paper  on 
the  adventive  flora  of  Bremen  notes  that  out  of  the  2,492  plants 
listed  by  Qarcke  in  his  flora  of  Germany,  230  are  adventive;  Hock, 
who  published  a  paper  on  the  plants  of  North  Germany,  lists  54 
as  weedy  and  ruderal. 

The  region  embraced  in  North  Germany  probably  ooutaius  as 
many  exotic  weeds  as  Iowa.  For  our  purpose  let  us  compare  foreigo 
weeds  of  Iowa  with  the  native  plants.  Hitchcock,  in  his  catal<^ue 
of  the  plants  of  Ames  and  vicinity,  lists  740  plants,  of  which  86  are 
introduced  and  of  these  about  one-third  have  not  become  perma- 
nently established. 

Dr.  Charles  Mohr  in  his  paper  on  Plant  life  in  Alabama,  states 
that  "fully  one-sixth  of  the  plants  enumerated  in  the  catalogue  of 
the  Alabama  flora  as  growing  without  cultivation  are  immigrants 
from  oflier  regions,  and  but  few  of  them  are  native  in  the  more  dis- 
tant parts  of  the  continent  north  of  Mexico.  They  are  mostly  from 
the  warmer  temperate,  subtropical,  and  tropical  regions  of  the  Old 
World.    Those  of  widest  distribution  and  which  have  gained  the 
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firmest  foothold  are  wanderers  following  civilized  man  in  hie  con- 
quest of  the  wilderness.  Originally  children  of  the  open  plain,  ex- 
posed to  the  extremes  of  heat,  cold,  drought,  and  excessive  rain,  these 
plants  necessarily  acquire  the  widest  elasticity  in  adapting  them- 
selves to  new  surroundiiigs  and  possess  the  greatest  power  of  re- 
sisting adverse  conditions." 

THE  DIRECTION  OF  WEED  MIGRATION. 

Mr.  L.  H.  Dewey,  who  made  a  study  of  200  North  American 
weeds  and  their  migration,  says:  "A  study  of  the  origin  of  weeds 
now  in  this  country  will  impress  one  with  the  largeness  of  the  mun- 
ber  that  have  been  introduced  from  Europe  in  comparison  with  the 
number  of  native  species  or  of  species  received  from  other  direc- 
tiona."  In  the  list  of  200  weeds  of  the  United  States  published  in 
the  Tear  Book  for  1895,  108  species  are  of  foreign  origin,  while  92 
are  native.  Of  the  108  introduced  species,  61  are  native  in  Europe 
and  30  are  ascribed  to  the  Old  World  in  general,  only  2  Asiatic 
species  in  the  list  having  established  themselves  as  weeds  in  this 
country  without  being  first  distributed  in  Europe.  Africa  and 
Australia  are  not  represented  among  our  weeds,  while  Central  and 
South  America  have  contributed  only  12  or  15  important  species, 
most  of  which  are  confined  to  the  Gulf  states.  A  list  of  the  plants 
of  Michigan  published  in  1892  contains  1,604  indigenous  species,  of 
which  22  are  recognized  as  injurious  weeds,  and  142  species  intro- 
duced from  Europe,  of  which  57  have  become  troublesome  weeds. 

A  list  of  Kansas  weeds  enumerating  209  species  contains  129  na- 
tive species,  42  introduced  from  Europe,  and  38  from  all  other 
sources.  Eighteen  species  native  in  the  states  east  of  the  Mississippi 
river  have  been  introduced  into  Kansas  in  opposition  to  the  pre- 
vailing winds  and  the  direction  of  the  drainage,  while  only  3  species 
are  mentioned  which  have  come  from  the  Rocky  Mountain  region 
with  both  of  these  natural  forces  in  their  favor. 

In  an  article  on  the  weeds  of  California  110  species  are  mentioned 
as  troublesome  in  that  state.  Of  these,  53  are  native,  43  are  intro- 
duced from  Europe,  5  are  from  the  eastern  United  States,  3  from 
Central  and  South  America,  and  only  2  from  Asia.  Even  in  the 
states  bordering  the  Gulf  of  Mexico  the  number  of  weeds  introduced 
from  Europe  in  cultivated  land  equals  or  exceeds  those  from  Mexico 
and  South  America.  Canada  thistle,  bur  clover,  and  skunkweed 
have  been  taken  from  California  to  Australia,  where  they  quickly 
become  naturalized  and  are  now  rapidly  spreading. 

The  weeds  which  have  followed  civilization  in  America  are, 
shepherd's  purse,  dandelion,  sow  thistle,  stinging  nettle,  mallow, 
plantain,  chickweed,  St.  John's-wort,  yarrow,  toadflax  and  pur»- 
lane.  Manasseh  Cutler,  in  1783,  reported  66  species,  among  them 
buttercup,  chicory  and  daisy.    Dr.  Bigelow,  in  Plorula  Bostoniensis, 
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Fig.   543.     Jlmson   Weed    (Datura   tlramonium') .     An   ImmlKrant   (com   ladta, 

reached  United  States  by  way  of  Europe. 

(After  Cheanut,  U.  9.  Dept  of  Agr.) 

1814,  records  83  introduced  species  and  in  the  edition  of  1840,  lista 
140  apeeies.  Dr.  Pemald  says:  "Gradually  this  list  has  increased 
until  we  are  forced  to  number  among  the  wild  plants  of  New 
England  more  than  600  species  which  have  been  introduced  through 
human  agency  since  the  first  cutting  of  the  forests."  The  causes 
for  the  appearance  of  these  weeds  into  New  England,  the  west, 
Pacific  coast  and  elsewhere  must  be  ascribed  to  the  sowing  of 
seed  that  contained  the  weed  seeds.  Wheat  always  contained  the 
seed  of  cockle,  mustard,  vetch,  etc.,  consequently  we  find  that 
these  weeds  are  found  wherever  cereals  are  cultivated.  Many 
plants  were,  however,  planted  for  medicinal  purposes,  among 
which  were  peppermint,  black  henbane,  tansy,  chamomile,  caraway, 
poison  hemlock,  and  a  long  list  of  other  plants  utilized  by  the  Mor- 
mons which  have  become  weedy  wherever  these  people  have  settled. 
Even  in  Iowa  we  find  that  such  plants  as  tansy,  elecampane,  jimson 
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weed,  European  morQing-^Iory,  edioo-fly,  and  others  have  been 
spread  from  cultivation  and  have  become  weeds.  In  regard  to  the 
introduction  of  plants,  Dr.  Femald  has  stated  the  case  very  well 
in  the  following  pan^raph : 

A  review  of  the  history  and  spread  of  this  vagrant  class  of 
plants  presents  many  aspects  which  are  well  worth  consideration. 
John  Joseelyn,  in  1672,  stated  that  several  species  of  European 
weeds  had  "sprung  up  since  the  English  planted  and  kept  cattle 
in  New  England",  thins  implying  that  these  plants  had  come  un- 
bidden or  at  least  were  not  purposely  brought  to  this  country. 
He  records  no  less  than  40  European  weeds  introduced  in  this 
manner.  According  to  a  time-honored  tradition,  based  perhaps  on 
fact,  the  first  weed  to  spring  up  in  the  track  of  the  pioneer  is 
plantain,  and  on  this  account  it  has  been  called  by  some  primitive 
races  "White-man's  Foot",  a  name  of  more  than  fanciful  appli- 
cation ;  for  without  question  the  plantain  and  many  other  roadside 
species  are  spread  directly  by  the  foot  of  man.  For  some  years 
strange  and  outlandish  weeds  have  been  appearing  aloi^  the  river 
below  Waterbury,  Connecticut  These  plants,  upon  careful  study, 
prove  to  be  vagrant  species  from  geographically  remote  portions 
of  the  world,  and  their  presence  ^ong  ^e  Naugatuck  river  has 
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been  a  mysteiy.  Eventnall^,  however,  the  whole  matter  was 
cleared  when  the  Boorce  of  these  plants  was  traced  to  a  factory 
which  utilized  old  rubber  shoes.  These  shoes  were  collected  from 
every  available  source,  and,  before  being  melted  for  their  rubber 
were  stripped  of  the  cloth  linings  which  were  thrown  upon  a  rubbish 
heap.  These  linings  naturally  contained  seeds  of  innumerable 
plants  from  the  roadsides  of  every  land,  and  the  rains  and  spring 
freshets  of  the  Naugatuck  valley  gave  them  every  opportunity  to 
scatter  and  to  start  life  anew  in  Connecticut  soil.  In  this  or  similar 
ways  many  of  the  plants  mentioned  by  John  Josselyn,  Msnasseh 
Cutler,  and  Jacob  Bigelow  undoubtedly  reached  our  ^ores;  and 
these  emigrants  are  being  reinforced  by  almost  every  person  who 
comes  to  ns  from  foreign  lands. 

Many  weeds  start  in  the  proximity  of  woolen  mills.  Among 
these  are,  teasel,  buffalo  bur,  various  borages,  erodium,  et«.  Others 
are  introduced  with  agricultural  seeds.    In  recent  years  there 
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have  beffli  introduced  into  Iowa  such  weeds  aa  wild  carrot  {Daucus 
carota) ,  Silene  noctiflora,  S.  dichotoma,  Cichorium  iniybua,  Covium 
maculatum,  Centaurea  solstitialis,  Cirsiwm  arvense,  C.  pratense, 
Cuscuta  arvensis,  C.  epUhymum,  Emca  sativa,  and  others,  lai^ely 
with  clover  and  alfalfa  seed.  Still  another  and  frequent  source 
of  the  introduction  of  weeds  is  through  the  cultivation  of  oma- 
meutal  plants  which  become  weedy  as:  shoo-fly  (^Hibiscus  tnonum) 
during  receot  years,  the  bouncing  bet  {Saponaria  officvndlis  L.), 
toad  flax  {Linaria  vulgaris),  Euphorbia  cyparissias,  live  forever 
{Sedum  telepkium),  anow-on-the-mountain  {Euphorbia  margini^a) 
in  many  localities,  pickerel  weed  {Eichornia  crassipes)  in  Florida, 
water  chestnut  (Trapa  natans)  in  central  New  England.  The  or- 
ange bawkweed  (Bieracium  aurantiacum) ,  and  others  of  this  class 
are  excelleot  illustrations  of  how  ornamental  plants  become  weedy. 
In  some  cases  plants  cultivated  for  food  have  become  weedy,  as 
in  Iowa,  the  horse  radish;  in  California,  the  beet  {San  Francisco 
Bay  region) ;  and  in  Utah  and  California,  the  spinach. 


Fio.  648.     Snow-on-the-Mountaln   iEupliOTbIa  morpinola).     A  western  weed  now 
common  In  aome  places  tn  the  east. 
(After  Cheanut,   U.    S.   Dept.    Agr.) 
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New  introductions  have  come  not  only  into  western  Europe 
from  the  United  States,  but  from  eastern  Europe,  Asia,  and  from 
the  tropical  world.  The  Berteroa  incajut,  a  recent  introduction 
into  Iowa,  has  been  reported  in  Germany  by  Seherer.  The  spiny 
knapweed  (CetUaurea  solstiiialis),  a  recent  Iowa  introduction,  has 
been  reported  from  Germany  by  Lehmann,  Bitter  and  Alpers,  Th« 
Gdlinsoga  parviflora,  an  introduction  from  South  America  into 
the  United  States,  has  been  reported  from  northern  Prance  and 
southern  Germany  by  Kieffer,  The  storksbill  {Ero^um  mos- 
chatum),  the  butterprint  (Ahutilon  tke-ophrasti) ,  the  spiny  clotbur 
{Xa/ntMum  spinosum)  and  the  shoo-fly  {ffifttscus  trionum),  are 
conunoQ  plants  of  the  tropical  regions  everywhere;  these  have  ex- 
tended far  northward.  In  recent  years  they  have  been  reported  in 
north  Germany  by  Bitter.  He  has  likewise  reported  as  recent  in- 
troductions the  yellow  sweet  clover  {MelHoius  officinalis),  Matri- 


FlO.  B47,     Velvet  Weed  or  Butterprint   (AbutUon  theophraati} .     A  tropical  ' 
I  In  the  north  and  spreading  to  Europe. 
(U.   S.  Dept.  of  AgT.) 
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caria  Jiscoidea  of  Asiaj  Mexican  fireweed  (  Kochia  teoparia),  brome 
grass  {Bromus  tectorum)  in  the  vicinity  of  Bremen;  all  being  in- 
digenous to  eastern  Europe  and  western  Ama. 

Dr.  Femald  states  that  of  the  species  of  plants  growing  in  the 
British  Isles,  at  an  altitude  of  3,000  feet  in  tJie  mountain  country, 
where  the  primitive  vegetation  is  but  little  disturbed,  68%  are  also 
native  to  the  moontainous  regioos  of  New  England,  but  of  the 
species  that  occur  everywhere  at  low  altitudes  and  in  thicUy  oat- 
tied  and  closely  farmed  districts  only  23%  are  native  to  New  Eng- 
land while  more  than  50%  have  become  established  in  New  England 
as  weeds;  and  that  barely  1%  of  the  plants  of  temperate  Europe 
have  been  imported  from  America,  but  every  year  adds  to  the  new 
weeds  introduced  into  Europe. 

Dr.  Gray,  in  that  interesting  paper  on  the  Pertinacity  of  Weeds, 
refers  to  the  book  by  Mr.  Hendow  on  the  Self-Fertilization  of 
Plants,  in  which  the  latter  comes  to  the  conclusion  that  wee^  are 
intrusive  and  dominating  plants  of  great  emigrating  capabilities, 
and  have  a  longer  ancestral  life  history  than  their  more  or  less 
aggressive  relatives.  Furthermore,  this  dominance  may  be  at- 
tributed to  self-fertilization.  In  the  list  of  weeds  that  Dr.  Qray 
mentions  in  this  paper  as  the  most  abuudant  in  eastern  Nort^ 
America  and  the  southern  United  States,  the  rule  evidently  does 
not  hold  that  this  dominance  is  due  to  self-fertilization;  in  fact 
some  of  the  most  dominant  of  these  plants  are  pollinated  by  in- 
sects. For  the  sake  of  convenieDce  I  shall  here  use  a  list  prepared 
by  Dr.  Qray  in  1879,  adding  to  it  weeds  that  are  more  or  less  pre- 
dominant in  the  state  of  Iowa  at  the  present  time  j  the  Iowa  weeds 
are  printed  in  small  capitals.  There  is  a  slight  rearraDgement, 
accordii^  to  present  interpretation  of  tasonomists. 


DioiTARiA  HUMiFUSA,  Smooth  crob  grass. 

D.  SANGUiNALis,  Crab  grass. 

pANicuM  CAPUXABB,  OM-witch  grass. 

P.  DiCHoTOMiFLORUM,  SpFOutiug  crab  grass. 

EcHiNOCELOA  CRUsaALLi,  Baruyard  grass. 

Sbtaria  qlauca.  Pigeon  grass. 

S.  viBTOis,  Green  foxtail. 

S.  vebticillata.  Bristly  foxtail. 

Cenchrus  TRIBUL01DE8,  Saudbur. 

Anthoxanthum  odoratum,  Sweet  vernal  ^'rass. 
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Mdhlenbkbou  mexicana,  Mexican  drop-seed. 

M.  BAOSKOSA,  Marsh  muhlenberg. 

M.  SoHBEBSBi,  Nimble  Will. 

Sfobobolus  TAQiNiTLOBns.  Sheathed  rush  grass. 

S.  NEQLBcnTUS,  Small  ro&h  fp:asa. 

Alopscdbdb  pbatensis.  Meadow  fostul. 

A.  QENiCDLATus,  Marsfa  foxtail. 
Phleum  prateme,  Timothy. 
AoBOeTiB  ALBA,  Bed  top. 
AvENA  rATDA,  Wild  oats. 
ELBOBors  iNDiCA,  Wire  grass. 
Eragbobtis  PiLoeA,  Southern  ^>ear  grass. 

E.  MzoASTACHYA,  Candy  grass. 
DactyUt  glomerata,  Orchard  grass. 
Poo  onmua,  Low  spear  grass. 

P.  pratensis,  Kentucky  blue  grass. 

P.  trwvdia,  Bough-stalked  meadow  grass. 

P.  OOUFBBSSA,  Wire  fraas. 

Bbouds  sacAUNDSj  Chess. 

B.  HOBi«ACBDS,  Soft  chess. 

B.  AKVENSis,  Field  brome  grass. 
B.  TBOTORUif,  Downy  brome  grasa. 
Festuca  pratemsia.  Meadow  fescue. 

F.  ovina.  Sheep's  fescue. 
Loimm  perewne,  Common  dameL 
L.  TEMUI2NTUM,  Polson  damel. 
Aqboftbon  kepens,  Quack  grass. 
A.  ciMiinum,  Awned  wheat  grass. 
A.  SuiTHn,  Western  wheat  grass. 
HoBDEUU  JUBATUH,  Squircl-tall  grass. 
H.  pnsnjiUU,  Little  barley. 

Cvperaceae. 
Cyperus  esculentus.  Nut  grass. 

Juncaceae. 
Jdnous  tenuis.  Slender  rush. 

IdUaceae. 
Allium  vineale.  Wild  garlic. 

Urticaceae. 
Cannabis  sativa,  Hemp. 
TJktioa  QRAcnjs,  Nettle. 
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Potyponaceae. 


RuMEs  C8ISPUS,  Curled  dock. 

E.  AiOTSBiMus,  Pale  doek. 

R.  SANGUINEUS,  Bloody  dock. 

R.  At^TOSELLA,  Sheep  sorrel. 

Polygonum  aviculabb,  Knotweed. 

P.  BBBCTUM,  Larger  knotweed. 

P.  lapathipoijum.  Slender  gmartweed. 

P.  MUHLENBERQU,  Marsh  smartweed. 

P.  pBNNSTLVANicuM,  PeDDsylvania  smartweed. 

P.  ACRE,  Water  smartweed. 

P.  PEBSICABIA,  Lady's  thumb. 

P.  CONVOLVULUS,  Black  bindweed. 

Chenopodiaceae. 
Chenopodium  Botrys,  Jerusalem  oak. 
G.  ALBUM,  Goosefoot- 
C.  HYBRiDUM,  Maple-leaved  goosefoot. 
Atrifi£X  patula,  Orach. 
Cycloma  atripucifolium,  Winged  pigwee<l. 
EOCHU  scoPABiA,  Mexican  fireweed. 
Sai^ola  kali  vae.  tenuipolia,  Russian  thistle. 

Amaranthaceae. 
AuABANTHUs  RETROFLEXus,  Grceo  pigwced. 
A,  ORAECizANS,  Tumble  weed. 
A.  BLITOIDES,  Prostrate  pigweed. 

ACNIDA  TUBERCULATA  V.  PROSTRATA,  Water  hcilll» 

Nyctaainaceae. 
OxYBAPHUS  nyctagineus.  Wild  four-o'elock. 

CaryophylJaceae. 
Stellaria  media,  Ghickweed. 
Ccrastium  nutans,  Mouse-ear  chickweed. 
Aqrostemma  GiTHAOO,  com  cockle  (wheat  secticny'i. 
Lychnis  alba.  White  campion. 
L.  dioica,  Hed  campion. 
SUene  laiifoUa,  Bladder  campion, 
S.  noctiflora,  Nigbt-flowering  catchfly. 
S.  ANTIRRHINA,  Sleepy  catchfly. 
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Saponaria  opficinaus.  Bouncing  Bet. 
S,  vaccaria,  Bospwort  (wheat  sectioDs) , 

Portulacaceae. 
PoBTULACA  OLEaucEA,  Pursloiie. 

Ranunculaceae. 
Ranunculus  abortivus,  Small-flowered  crowfoot, 
R.  bulbosus,  Bulbous  buttercup. 
B.  acris,  Tall  buttercup. 
E.  SEPTENTRiONAUB,  Swamp  buttorcup. 

Cruciferae. 
Bebteroa  incana,  Alyssnm. 
Thlaspi  abvense,  Freucliweecl. 
Lefidium  viRaiNicuu,  Large  peppergraas. 
L.  AFETALUU,  Small  peppergrasB. 
Cafseula  BURSA -pastoris.  Shepherd's  purse. 
Caheuna  sativAj  Falae  flax. 
Nbslia  paniculata.  Ball  mustard. 

Raphanus  raphanjstbum,  Jointed  charlocfe  (northeastern  Iowa). 
Brassica  arvensis,  English  charlock. 
B.  nigra,  Bla«k  mustard. 
SiSYUBBiuH  oPEiaNALE,  Hedge  mustard. 
S.  ALTissiMUM,  Tumbling  mustard. 
Raoicula  nasturtium-aquaticum.  Water  cress. 
R.  ABMOBACiA,  Horscradish. 
Barbarea  vulqariSj  Winter  cresa. 

Capparidaceae. 
PoLANisiA  qraveolens.  Clammy  weed. 
Cleohe  8ERKULATA,  Stiukweed. 

Resedaceae. 
Reseda  lutea.  Dyer's  rocket. 


Geum  canadense.  White  avens. 
HosA  PRATINCOLA,  Prairie  rose. 
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Leguminoiae. 
Caskul  chamaboeista,  Partridge  pea. 
Qewta  tinctoria.  Dyer's  greenweed. 
CbotaiiAbu.  sAQFTTAiiis,  Rttttle-box. 
TrifoHvm  arvense.  Stone  clover. 
T.  pBOonuBBNS,  Low  hop  clover. 
T.  proctmbens.  Low  hop  clover. 
T.  repens.  White  clovw. 
MEUiiOTus  OFsiciNAus,  Tellow  sweet  clover. 
M.  ALBA,  White  sweet  clover. 
Mbdicago  lupulina.  Black  medick. 
Dalba  AL0PBCUB0IDE8,  Pink  dalea. 
lUffiiKU  FSEDDO-AOACU,' False  acacia. 
Gltctbbeiza  lepidota,  Liqaorice. 
VioiA  sATivAj  Vetch. 
V.  vUlosa,  Hairy  vetch. 
Stbophosttles  pauciflora,  Wild  bean. 

Oxalidaceae. 
OxAus  coRNicuiiATA,  Lady'fl  sorrel. 

Qmvntaceae. 
Gebanium  MACciiATDM,  Wild  cranesbilL 

EuphorMaceae, 
AOALTFHA  VTEGiNicA,  Three-seeded  mercury. 
EuPHOBBiA  PRESLn,  L&^e  spotted  sparge. 
E.  UACDIATA,  spotted  spurge. 
E.  coBOUiATA,  Flowering  spurge. 
E.  CTPABissiAS,  Cypress  spurge. 


Abutilon  THBOPHRAsn,  Butterprint. 
SmA  8PIN08A,  Prickly  sida. 
Malva  botundipoija.  Cheeses. 
Hibiscus  tbionum,  Shoo-fly. 

Ow^iraceae. 
Obnoteeba  biennis,  Evening  primrose. 
Gaura  biennis,  Biennial  gaura. 
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VmbelUferae.  . 
Conium  macviatum,  FoiBon  hemlock. 
Cabdh  cabti.  Caraway. 
Pastinaca  sativa.  Wild  parsnip. 
Daucus  cabota.  Wild  carrot. 

Primvlaceae. 
AnagalUs  arvensis.  Pimpernel. 

ApociiTUiceae. 
Apoctkou  andbosabmifouuMj  spreading  dogbane. 
A.  CAIINABINUH,  Indian  hemp. 

Aiclepiaiiaceae. 
•  Asci^EPua  sPEcioSA,  Showy  milkweed. 
A.  S7BIA0A,  Milkweed. 

Convolvulaceae. 
CONTOLTULDS  SEPTUM,  Wild  moming-glorj. 
C.  ABVENSIB,  European  bindweed. 
CusocTA  EPiTHTMDH,  Clover  doddcF. 
C.  AAVENSiSj  Field  dodder. 

fTydrophyllaccae. 
Elijsu  NYCTEUiAj  Waterleaf. 


Gtnoqlossom  oFFiaNALE,  Hound'fi 
Lafpula  BCBD4ATA,  Stickseed. 
Symphytum  officinale,  Comfrey. 
Echium  vulgare.  Blue  weed. 


Vebbena  bbacteosa,  Bracted  vervain. 
V.  HASTATA,  Bine  vervain. 
V.  STWCTA,  Hoary  vervain. 


Nepeta  catabia.  Catnip. 
N.  HBDEBACEA,  Qroimd  ivy, 
Lanvium  amplexicaule,  Dead  nettle. 
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Leonunu  cardiaca.  Motherwort. 
Mentha  piperita,  Peppermint. 
M.  spicaia,  Spearmint. 
Satureja  nepeta.  Thyme. 
S.  VDLQABIB,  Basil. 
Marrubium  vulgare,  Hoarhoond. 
Qaleopsis  .tetrahit.  Hemp  nettle. 
SoLANiju  moBUH,  Black  nightshade. 
S.  CABOUKENSE,  Horse  nettle. 
S.  (tosTRATUM,  Buffalo  bur. 
Datuba.  STRAMONruM,  Jimson  weed. 

D.  TATDLA,  Purple  thorn  apple. 
Yebbascum  thapsds,  Mullein. 
V,  blattaria.  Moth  mullein. 
LiNABU  vuLGABis,  Butter  and  eggs. 
Vebonica  peregbina.  Speedwell. 
Plantago  hajob.  Common  plantain. 
P.  BUGELn,  Rugel's  plantain. 

P.  lANCEOLATA,  Blbgrass. 

P.  ABiSTATA,  Braeted  plantain. 

CompoHtae. 
Ebigbson  ANNtJUS,  DaJsy  fleabane. 

E.  CANADENSIS,  Fleabsne. 
E.  KAMoeus,  Whiteweed. 

IvA  XANTHiFOUA,  Marsh  elder. 

Ahbbosu  abtemisiaefolia,  Smaller  ragwec'il. 

A.  THOTDA,  Greater  ragweed. 

Xanthium  canadbnse,  Cocklebur. 

Qnaphalium  uliginosum.   Cudweed. 

Inula  helenium.  Elecampane. 

Heuopsis  scabra,  Ox-eye. 

BUDBECKIA    HIBTA,    CoDe-floweF. 

Heejanthus  annuus,  Common  Bunfiower. 
BiDBNS  FRONDOSA,  Beggar-ticks. 
B.DiscoiDEA,  Small  beggar-ticks. 
Dtssodia  papposa.  Fetid  marigold. 
Achillea  millefolium,  Yarrow. 
Anthemis  cotula.  Mayweed. 
Chrysanthemum  leccanthemum,  Ox-eye  dai^. 
T.\NACETUM  vuixiARE,  Tansy.  ■ 
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Artemisia  biennis.  Wormwood. 
Erbchtites  hieracifouAj  Fireweed. 
Arctium  lappa.  Burdock. 

ClBSIUH   LANCEOLATUH,  BuU  thlBt.le. 

C.  ARVENSE,  Canada  thistle. 
C.  CANESCENS,  'WoolIy  thistle. 
CiCHOECiuu  mTYBUS,  Chicory. 
Leontodon  autumnalis,  Hawkbit. 
Taraxacum  officinale,  Dandelion. 
T.  EBYTHKOSPERMUH,  Red-seeded  daDdulion. 
SoNceus  asper.  Spiny-leaved  sow  thistle. 
LA<7rDCA  scAHioLA,  Prickly  lettuce. 

L.  SGARIOLA  TAR.  INTBORATA. 

L-rooopESMu  JUNCEA,  LygodesmTp. 
SoLiDAOO  CANADENSIS,  Goldenrod.''- 


Narrow  SneEzeweed  (Selenium  tenuifoUum).     General  aspect  o 
and  a  a  Ingle  head  enlarged. 
(After  Chesnut,    U.    9.    DepL    Agr.) 
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Dr.  Gray,  in  the  above  list  mentioned  86  weeds  whicli  are  more 
or  less  aggressive  in  the  Atlantic  United  States.  It  would  seem, 
however,  that  comparatively  few  of  the  aggressive  weeds  of  the 
Gulf  states  are  enumerated  in  the  list.  The  more  important  gnlf 
coast  weeds  are  sneezeweed  {Belenium  tenuifolium) ,  Louisiana  oar- 
pet  grass  {Paspaium  platycaiUe) ,  Johnson  grass  {Sorghum  JuUe- 
pense),  beard  grass  {Andropogon  virginicum) ,  buffalo  bur  {Sola- 
num  rostratum) ,  prickly  sida  (Sida  spinosa),  southern  nut  grass 
{Cyperus  rotundus),  wild  pansy  {Viola  arvensis).  Dr.  Mohr  gives 
tbe  following  list  of  weeds  as  the  most  conspicuous  by  their 
abundance  all  over  the  state  of  Alabama. 


1  Graas   (Borghum  haUptnae).     An   African  we*<I.     CommoD 
3alt  states,  and  raponed  from  Bouthweatem  Iowa. 
(LamBon-Scribner.  U.   8.  Dapt   Asr.) 
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LeptochXoa  muGronata,  Yard  grass. 

Maniswns  grtmularis,  Manisorus. 

Cyperut  rotundua,  Southern  nut  grass. 

Amaranihus  retrofiexus,  Green  pigweed. 

AmaranthAts  hybridus,  Pigweed. 

Amaranthua  spinosua,  Spiny  amaranth. 

Spergula  arvenais,  Com  spurrey. 

Portvlaca  ol&'ocea,  Purslane. 

Cassia  occideTUaUSf  Senna. 
'    Cassia  tora,  Low  senna. 

Sida  rhombifolia,  Rhombleaf  aida. 

Sida  spinosa,  Prickly  sida. 

Senebiera  piwuttifida,  Peppergrass. 

Veronica  peregrina,  Neekweed. 

Veronica  arveTisit,  Com  speedwell. 

Lamium  amplexicaule,  Dead  nettle. 

Richardia  scabra,  Mezic&n  dOTer. 

Dr.  W.  A.  and  Mrs.  KeUerman  in  a  paper  on  the  non-indigenous 
Flora  of  Ohio,  state  that  ont  of  2,060  plants  of  the  state  430  are 
not  indigenous.  Of  the  latter  number  326  have  come  from  Europe, 
30  from  Ada,  2  from  Africa,  46  from  Southern  and  Western  United 
States  and  21  from  tropical  or  South  America.  When  expressed 
in  percentages  the  numbers  are  as  follows:  from  Europe,  75.81%; 
from  Asia,  6.99%;  from  Africa,  0.47%;  from  the  United  States, 
10.70% ;  and  from  tropical  and  South  America,  4.81%. 

Comparing  the  Old  World  sj«cies  with  those  from  parts  of  the 
American  continent  we  find  the  numbers  to  be  358  and  67  re- 
spectively. Therefore  83.25%  of  the  introduced  species  have  come 
from  the  eastern  hemiaphere  and  15.58%  from  America. 

Expressed  in  percentages  of  the  total  nomber  of  introduced 
species  they  are  as  follows:  wai&,  11.86%;  occasionally  escaped, 
38.84% ;  and  thoroughly  naturalized,  49.30%. 

The  following  list  shows  the  families  represented  and  the  number 
of  species  in  each. 

1.  Amaranthaceae,  Amaranth  Family  5 

2.  Aizoaceae,  Carpet  Weed  Family 1 

3.  Apocynaceae,  Dogbane  Family 2 

4.  Berberidaceae,  Barberry  Family   1 

5.  Bignoniaceae,  Bignonia  Family  2 

,  Borage  Family  11 
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7.  Cactaceae,  Cactns  Pamily   1 

8.  Campanvlaceae,  Blnebetl  Family 1 

9.  Capparidaceae,  Caper  Family 1 

10.  Caprifoliaceae,  Honeysuckle  Family 4 

11.  Caryophyllaceae,  Pink  Family 23 

12.  Chenopodiaceae,  Goosefoot  Family  11 

13.  Compositae,  Thistle  Family 88 

14.  Convolpvlaceae,  Morning-glory  Pamily 8 

15.  Crassulaceae,  Orpine  Pamily   2 

16.  Cruciferae,  Mnstard  Family 27 

17.  Cucurbitaceae,  Gourd  Family 6 

18.  Cyperaceae,  Sedge  Pamily  1 

19.  Dipsacaceae,  Teasel  Pamily 1 

20.  Elatvnaceae,  "Waterwort  Family 1 

21.  Euphorbiaceae,  Spni^  Pamily   7 

22.  Fwnariocme,  Pnmitory  Pamily 1 

23.  Qeratiiaceae,  Geraniom  Family  5 

24.  Gramineae,  Grass  Pamily   46 

25.  Eypericaceae,  St.  John's-wort  Family 1 

26.  Lahiatae,  Mint  Family 24 

27.  Leguminosae,  Polae  Family  19 

28.  LUiaceae,  Lily  Pamily 7 

29.  Linaceae,  Flax  Family 1 

30.  Malvaceae,  Mallow  Pamily   9 

31.  Mariymaceae,  Martynia  Family 1 

32.  Nyctaginaceae,  Pour-o'clock  Fanuly  2 

33.  Oleaceae,  Olive  Pamily 2 

34.  OxeUidaceae,  Oxalis  Pamily 1 

35.  Onagraceae,  Evening  primrose  Family 3 

36.  Papaveraceae,  Poppy  Pamily  5 

37.  PUtntaginaceae,  Plantain  Family  4 

38.  Polygonaceae,  Smartweed  Pamily  14 

39.  Portutacaceae,  Purslane  Pamily 1 

40.  Primulaceae,  Primrose  Pamily  2 

41.  Ran-unculaceae,  Crowfoot  Family 9 

42.  Eesedaceae,  Mignonette  Family 3 

43.  Rhamnaceae,  Buckthorn  Family 1 

44.  Rosaceae,  Rose  Pamily 15 

45.  Rubiaceae,  Madder  Family 3 

46.  Salicaceae,  Willow  Family 8 

47.  Saxifragaceae,  Saxifrage  Pamily 4 
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48.  Scrophulariaceae,  Figwort  Family 14 

49.  Simarubaceae,  Quaesia  Family 1 

50.  Solanaceae,  Nightshade  Family ■'. 9 

51.  UmbelUferae,  Parsley  Family 12 

52.  Urticaceae,  Nettle  Family 5 

53.  Yaiervynaceae,  Valerian  Family 1 

54.  Verbenaceae,  Verbena  Family 1 

55.  Tiolaceae,  Viola  Family 1 

The  weeds  of  the  Pacific  coast  are  somewhat  different  from  those 

of  the  Atlantic  coast.  Eugene  Hilgard,  in  a  series  of  interesting 
articles  in  Garden  and  Forest,  some  years  ago,  S.  B.  Parish,  J. 
Bartt  Davy  and  other  California  botanists,  have  contributed  notes 
on  the  introduction  ofthese  weeds  of  the  coast.  They  enumerated 
the  more  important  weeds,  among  which  mention  may  be  made  of 
black  mustard  (Brassica  nigra),  catchfly  (Silene  gaUica),  storksbill 
(Erodium  dcutarium') ,  musk  erodium  {Erodium  moackatutn) , 
small-flowered  mallow  {Malva  bore(Uis),  black  medick  {Medicago 
lupviina),  bar  clover  (jtf.  deriiiculata) ,  white  sweet  clover  (Melt- 
lotus  alba),  and  yellow  sweet  clover  (M.  officinalis),  star  thistle 
{Centaurea  cyanus),  knapweed  (C.  solstitialia) ,  brown  knapweed 
(C.  jacea),  black  knapweed  (C.  nigra),  wild  carrot  {Daucus  car- 
ota),  beet  {Beta  vulgaris),  spinach  (Spinacia  oleracea),  lady's 
thistle  {Silybum  marianum),  cotton  thistle  (Onopordon  acanthium), 
dodder  (Cuaeuta  epitkymum). 

The  writer  recently  noted  the  following  weeds  in  the  San  Fran- 
cisco Bay  region,  Oakland,  and  Sacramento,  many  of  our  eastern 
weeds  being  common  among  them:  Hedge  mustard  {Sisymbrium 
officinale),  Bapkanus  sativus,  Marrubium  vulgare,  dock  {Eumex 
crispus),  cheeses  {Malva  rotundifolia) ,  mallow  {M.  crispa),  bull 
thistle  (Cirsium  lanceolatum) ,  sow  thistle  {Sonchus  oleraceus), 
cat's-ear  {Hypochaeris  radicata),  knotweed  {Polygonum  erectwm), 
black  medick  (Medicago  lupuHna),  Brassica  campestris,  lamb's 
quarters  {Chenopndivm  album),  chickweed  (Stellaria  media),  Poa 
annua,  Alfilaria  (Erodium  dcutaria),  pineapple  weed  {Matricaria 
swtveolens) ,  common  groundsel  (Senccio  vulgaris),  burdock  (Arc- 
tium lappa),  Silybum  marianum,  Centaurea  mditensis,  prickly  let- 
tuce (Lac-tuca  scariola),  mustard  (Brassica  campestris),  also  such 
native  weeds  as  Amsinckia  and  Escholtzia. 
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Fig.  H9A  III 
Pin.  EO-A.     Seeds  of  weeds  scattered  Trlth  asiicultural  seeds.     L     Dodder  tn 
clover  and   alfalfa   seed.      II.     White   Sweet   Clover   In  sJfalta   seed.     ni. 
Bitter  Dock  IRumex  ottuaifoUut)   In  red  clover  seed. 

Many  of  these  weeds  have  made  their  way  into  California  by 
way  of  South  America.  Others  are  indigenoits  and  widely  scat- 
tered on  the  Pacfiic  coast.  The  Pacific  northwest  has  in  common 
with  the  rest  of  the  Pacific  coast  many  European  weeds,  but  also 
many  that  are  indigenous  to  the  country.  Many  years  ago  Gosick 
called  attention  to  the  predominance  of  the  Northern  fireweed 
{EpUobitim  angustifolium) ,  which,  after  the  removal  of  the  forest 
and  the  burning  of  the  slashings,  comes  up  in  great  abundance. 
The  writer  in  another  connection*  discussed  the  weeds  commonly 


■The  Problem  of  Weeds  in  the  West;  Proc.  la,  Acad,  E 
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Fro.   560.     Curled   Dock    (Bumex   crlafitM).      A   common    Eluropean   weed    now 

occurrlns  acroM  the  continent 

(Alter  Cheanut,  U.  S.   Dept.  As;.) 

found  in  the  northwest.  A  few  of  the  abundant  species  may  be 
mentioned.  Russian  thistle  (Salsola  k(Ui  var.  tenvifolia)  is  abun- 
dant in  the  drier  regions,  especially  east  of  the  Cascades.  In  the 
Puget  Sound  country  are  found  such  common  European  weeds  as 
Canada  thistle  {Cirsium  arvense),  bull  thistle  {-C  lanceolatum) , 
batchelor's  button  {Centwurea  cyanus),  chicory  {Giehorium  inty- 
bus),  common  mustard  {Brassica  arvensis),  mullein  {Verbascum 
thapsus)  and  also  V.  blattaria,  and  toadflax  {Linaria  vulgaris). 
It  is  not  uncommon  to  find  in  clearings  of  the  forest  the  small 
Kenilworth  ivy  {Linaria  cymbalaria),  the  common  pansy  {Viola 
tricolor),  the  petunia  {Petunia  grandiflora) ,  the  dead  nettles  (La- 
mium  amplexicaule  and  L.  album),  ox-eye  dai^  {Chrysanthemum 
teucanthemum) ,  hemp  nettle  {Galeopsis  tetrakit),  foxglove  {Digi- 
talis purpurea),  European  bindweed  {Convolvulus  arvensis).    The 
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CBts'-ear  {Hypochaeris  radicata)  is  one  of  the  moet  common  weeds 
in  lawns.  There  is  a  common  belief  ib&t  it  was  introduced  from 
Chile. 

In  the  Great  Basin  country,  especially  in  Utah,  a  large  number 
of  the  weeds"  are  of  European  origin.  Of  the  most  common  of 
these  mention  may  be  made  of  the  brome  grasses  {Bromvs  brizae- 
forrma  and  B.  tectorwm),  bouncing  Betty  {Saponaria  vaccaria), 
black  medich  (Medieago  lupulina),  dodders  {Ciiscuta  arvensis  and 
C.  epUhym/wm) ,  poison  hemlock  {Conium  tnaculatiim) ,  moth  mul- 
lein (Terbascum  blattaria),  mint  {Mentha  virtdis),  Russian  thistle 
iSalsola  kaU  v&t.  tenuifolia),  horebound  (Marrubium  vulgare), 
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prickly  lettuce  {Lactuca  scariola)  and  atotksbill  (Erodium  cica- 
tarivan).  There  are  also  such  native  weeds  as  bee-plant  {Cleome 
serrtdata),  wild  liquorice  {Glycyrrhiza  lepidoia),  the  squirrel-tail 
grasses  {Hordeum  jubatum  and  H.  caespitosum,) ,  prickly  lettuce 
{Lactuca  pulchella),  pine-apple  weed  (Matricaria  maveolens)  and 
prickly  poppy  (Argemone  platyceras).  In  the  Eocky  mountain  re- 
gion, especially  Colorado,  many  of  the  more  recent  introductions 
are  from  Europe.  Among  these  are  the  sweet  clovers  (Melilotus 
alba  and  M.  officinalis),  black  medick  {Medicago  denticvlata) , 
purslane   {Portvlaca  oleracea),  dodder  {Cuscuta  arvensts  and  C. 


Ft(.  B61A  IV 


Fig.  Ml  A  III 

Fio,  BBl-A.  Seeds  Bcattered  with  agricultural  Beeda.  I.  Barnyard  Graaa 
iBcMticcMoa  crmffolH).  II.  Uedicago  dentiauiata,  coronion  In  alfalla 
seed.  II.  HoTchound  (IfamiMunt  vuloara),  a  weed  commonly  scattered 
with  altaLfa  seed.  Common  In  the  Great  Basin  country.  IV.  Wild  Buck- 
wheat  or   Bindweed    iPolyiionum    can  volvulus),   commonly    scattered   with 

(All  after  HlUman.) 

epifhymum),  foxtail  (Setaria  viridis),  storksbill  {Erodium  dcu- 
tariv/tn),  Russian  thistle  (Salsola  kali  var,  tenuifolia),  vegetable 
oyster  {Tragopogon  portifoUus),  goat's  beard  {T.  pratensis)  and 
lamb's  quarters  (Chenopodium  alhtim).  A  large  number  of  native 
plants  have  become  weedy,  such  as  marsh  elder  (Jva  xanthifolia), 


;vCoOglc 


730 


WEED  FLORA  OP  IOWA 


{Franseria  discolor),  the  two  annual  sunflowers  {Helianthut  an- 
nmis,  H.  petiolaris),  small  ragweed  (Ambrosia  artemisiaefolia) , 
buffalo  bur  {Solatium,  rostratum),  Rocky,  Mountain  bee  plant 
{Cleome  serrulata),  gumweed  {Oriruielia  squarrosa)  and  aqnirrel- 
tail  grass  (Hordewm  jubatum). 


Fi|.  EeiB  III  FIe.  UIB  IV 

Fia,  GSl-B.  Seeds  of  linmlKra.nt  weeds.  I.  Squlrreltall  (Hordmtm  fuiatvm')  ; 
widely  scattered  with  tiSiy  Siiid  stock  trains  from  tlia  weRem  plains.  IL 
Splnase  ISpliuuAa  oleracaa)  :  a  common  weed  of  the  Oreat  Ba«ln  pountiy. 
Scattered  from  cultivated  plants.  III.  Rueslan  Thistle  (Salaola  kOH  var. 
(•nuifolla)  ;  brought  to  Daliot&  with  flax  seed  and  grain  seed;  now  scat- 
tered In  Iowa  with  alfalfa  seed.  IV.  Winged  Pigweed  (.Cyoloma  otri- 
ptiotfoUum). 

(II,   drawing,   It   B.   Collins:   the  othen  after  HUlman.) 

Cosmopolitan'  Weeds. — A  great  many  weedSj  origiQally,  had  a 
very  wide  distribution,  although  many  of  these  so-called  weeds 
were  probably  introduced  by  man.  In  many  cases  it  is  almi»t 
impossible  to  tell  how  and  whence  they  csme  to  the  places  in 
which  they  occur. 

Who  can  trace  the  immigration  of  such  weeds  as  common  purs- 
lane, or  charlock,  or  barnyard  grass  1    In  the  first  place,  these 
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plants  immigrated  when  little  was  known  about  the  species  of 
plants.  What  was  said  about  them  by  the  early  botanical  writers 
was  often  very  indefinite.  In  the  second  place,  many  of  the  early 
writers  did  not  take  pains  to  leave  statistics  oonceming  the  intro- 
duction of  the  plants.  The  fntnre  records,  however,  will  be  more 
accurate  as  the  adventive  plants  are  being  recorded  by  a  host  of 
botanical  vnriters  the  world  over.  The  notes  in  such  floras  as 
Britton's  Manual,  Robinson  and  Femald-Gray 's  Manual,  Bentham 
and  Hooker's  Handbook  of  the  Britidi  Flora,  Garcke's  Flora  of 
Germany,  Acloque's  Flora  of  France,  Moore's  Handbook  of  the 
Flora  of  New  South  Wales,  Arcangeli's  Flora  of  Italy,  Baron  Fer- 
dinand von  Mueller's  Systematic  Census  of  Australian  Plants, 
Orisebach's  Flora  of  the  British  West  Indies,  Millspangh's  Flora 
of  Yucatan,  Hemsley's  Botany  of  Central  America,  Urban 's  papers 
on  the  Flora  of  the  West  Indies-  give  more  or  leas  detailed  infor- 
mation on  introduced  weeds. 


Fio.  GE2.     CrabKTasH   (.Digitaria  aanguinaH*).     A  cosinopolltain  w«ed. 

The  following  weeds  are  more  or  less  cosmopolitan :  crab  grass 
(Digitaria  sangvinalis) ,  found  in  North  and  South  America,  Eu- 
rope, Asia,  Africa,  Australia  and  New  Zealand;  baruyard  grass 
(Eckiiwchloa  crusgaUi),  in  Europe,  Asia,  Africa,  North  and  South 
America  and  Australia;  green  foxtaU  (Setaria  viridis),  in  Europe, 
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FoxtafI  Qrass   lAJopecurus  ^entculotiu). 
mopol[t&D  grass. 
(U.  S.  Dept.  o(  AST.) 


Iscrlbuled.     CoB- 


Asia,  Africa,  Australia,  North  and  South  America;  pigeon  grass 
(Setaria  glauca),  in  Europe,  Asia,  Africa,  North  ahd  South  Amer- 
ica; whorled  millet  (Setarta  verticillata) ,  in  Europe,  Asia,  Africa, 
North  and  South  America;  Johnson  ^ass  {Sorghum  halepense), 
in  Europe,  Asia,  Australia  and  North  America;  foxtail  grass 
{Alopecunts  genicviatus) ,  in  Asia,  New  Zealand,  Australia,  North 
America;  hair  grass  {Agrostis  hyemalis),  in  Australia,  New 
Zealand,  North  America;  Bermuda  grass  {Cynodon  dactylon),  a 
valuabR  forage  plant,  but,  in  cultivated  fields,  a  weed,  Europe, 
Asia,  Africa,  Australia,  New  Zealand,  North  and  South  America; 
southern  spear  grass  {Eragrostis  pUosa),  Europe,  Asia,  Africa, 
Australia,  New  Zealand,  North  and  South  America;  crowfoot  grass 
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(Eleusine  indica),  Europe,  Asia,  Africa,  Australia,  New  Zealand, 
North  and  South  America;  cheat  (Bromiis  secalinus),  Europe, 
Asia,  North  America,  a  weed;  brome  grass  {Brmnus  tectorum), 
Europe,  Asia,  Africa,  North  America;  soft  chess  {Bromvs  arven- 
sis),  Europe,  Asia,  Africa,  North  America.  It  is  singular  that 
only  one  species  of  Btomvs  is  given  by  Moore  and  Ferdinand  von 
Mueller,  the  Bromus  areriarius.  Eeed  {Phragmites  communis), 
though  not  regarded  as  a  weed  in  the  United  States,  is  a  cosmo- 
politan plant  found  in  Europe,  Asia,  Africa,  Australia,  New 
Zealand,  Papua,  North  America  (Canada,  United  States  and 
Mexico). 


Fia.  5G4.    Tumbling  Muatanl   ISiai/mbrium  al(l*rtfnunt).     Introduced  With  iratn 

In  the   Dakotas. 

(Dewey,  U.  S.  Dept.  Agr.) 

Cress  {Barbarea  vulgaris)  occurs  in  Europe,  Asia,  Australia, 
New  Zealand  and  North  America.  None  of  the  most  common 
North  American  weeds  among  the  remaining  members  of  the  mus- 
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tard  family  oceor  in  Australia  or  New  Zealand,  although  shep- 
herd's purse  {CapseUa  bursa-pastoris) ,  common  mustard  {Brassica 
arvensis),  the  hedge  mustards  [Sisymbrium  officinale  and  8.  altis- 
simum)  and  peppergrasa  (LepiiKvm  apetahim)  are  common  in 
Europe  and  Asia. 

Of  the  pulse  family  the  bird's-foot  trefoil  {Lotus  cornieviatus) 
occurs  in  Europe,  Asia,  Africa  and  Australia;  the  indigo  plant 
{Indigofera  hirsuta)  in  Africa,  Australia,  Papua  and  Asia.  The 
absence  of  black  medick  (Medicago  lupulina)  and  hop  clover  {Tri- 
fotiwm  agrariuim)  from  Australia  is  striking. 

Of  the  geranium  family  the  common  European,  African  and 
Asiatic  species  of  storksbill  (Erodium  dcutarium)  are  absent  in 
Australia  and  New  Zealand  and  the  little  yellow  flowered  sorrel 
(Oxaiis  comiculata)  is  the  only  representative  in  New  Zealand, 
Australia  and  Papua.  This  species  also  occurs  in  Europe,  Asia, 
Africa  and  America.  The  only  malvaceoua  weeds  in  Australia 
common  also  to  the  United  States  are  sida  (Sida  spmosa)  and 
butter-print  {Abutilon  theophrasti) ,  both  of  tropical  origin.  The 
former  occurs  in  Europe,  Asia,  Africa,  North  and  South  America, 
Australia  and  Papua.  The  pigweed  {Amaranthus  retroftexus)  of 
southern  North  America  ia  common  in  Europe  but  has  not  reached 
Australia.  None  of  our  troublesome  weedy  species  of  dock,  which 
are  cosmopolitan,  occurs  in  Australia,  Of  the  smartweeda  there 
are  two  species,  the  water  pepper  {Polygomtm  hydropiper) 
(Europe,  Asia,  North  and  South  America)  and  slender  smartweed 
(P.  lapathifolium)  of  Europe,  A«a,  North  and  South  America. 
Silky  cinquefoil  {Potentilla  OTwemo),  of  the  rose  family,  is  com- 
mon in  the  west  and  here  and  there  in  northern  Iowa;  it  is  found 
in  Europe,  Asia,  Africa,  Australia,  New  Zealand  and  North 
America.  Feverfew  {Agrimonia  striata)  is  found  in  Europe, 
Africa  and  North  America,  None  of  our  Oenotheras  is  cosmo- 
politan; however  the  primrose  willow  (Jussiaea  suffruticosa) ,  a 
sub-tropical  plant,  is  widely  distributed  in  Asia,  Africa,  America 
and  Papua.  Very  few  of  the  Umbelliferae  are  cosmopolitan. 
Moore  and  Mueller  record  water  parsnip  {Sium  laUfoUum)  for 
New  Zealand  and  Australia. 

The  Mexican  Ageratum  conyzotdes  of  the  sunflower  family,  found 
in  Africa,  Asia,  Europe,  North  and  South  America,  is  often  weedy. 
The  Spanish  needle  {Btdens  bipinnata)  is  found  in  Asia,  Europe, 
North  and  South  America.  The  small  number  of  plants  of  this 
family  found  in  Australia  and  New  Zealand  is  remarkable.    None 
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of  OUT  plaDtains  is  of  common  occurrence.    There  is  no  morning- 
glory. 

It  may  be  of  interest  to  compare  the  noxiona  weeds  of  Ger- 
many with  those  of  the  United  States.  Dr.  A.  Thaer  of  the  Uni- 
versity of  Qiessen  in  1881  pnblished  a  small  book  on  the  agrieiil- 
tural  weeds  of  that  country  listing  the  following:  (Those  printed 
in  small  capitals  are  also  weedy  in  Iowa.)  Com  poppy  (Papaver 
rhoeas) ,  mustard  (Brassica  abvbnsis) ,  charlock  (Raphands 
BAPHAmsTBUH),  Canada  thistle  (CntsinH  iBVSNSB),  com  cockle 
( Aqbostehma.  qithago)  ,  chickweed  (  Stellaru  media)  ,  sheep  sorrel 
(Bumex  acetoseUa),  vetch  {Vida  hirsuta),  colt's-foot  {TussQago 
farfara),   com   chamomile    (Anthemis  arvensis),   com  marigold 


FW.   ECS.     CypresB   Spurse   (.Euphorbia  cvpariatlat) .     Common  In  ESjropo  and 
waste  places  In  Iowa.    In  many  cases  started  In  the  vicinity  of  cemeteries. 

(After  Str&Bburger,  Noll,  Schenck  and  Karsten.) 

{Chrysanthemum  segetum),  groundsel  {Senecio  vertwdis),  corn- 
flower {Centcmrea  cyanus),  sow  thistle  {Sonchus  oleeaceus), 
small  bindweed  (Convoi.vulus  abvensis),  clover  dodder  (Cuscuta 
bpithtmum),   broom    rape    {Orobanche   romosa),   garden   orach 
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(Atriplex  hortense),  cock's  comb  {BhxnaniKus  cnsta-galli  major 
and  minor),  smartweed  (Poltgonum  febsio&bu),  cypress  spurge 
(Euphorbia  cYPAKissiAS),  meadow  saffron  (  Colchicum  autumnale) , 
silky  bcDt-grass  {Agrostis  spic(M}enti) ,  wild  oats  (Atena  fatua), 
c'hess  (BnoMuf!  secaijntjs),  quack  grass  (Aqbopyron  k&pbns), 
horse-tail  (Equisetum  arvenbb). 

L.  Danger  in  his  work  on  weeds  and  parasites  of  Germany,  pub- 
lished in  1887,  divides  the  weeds  of  Germany  into  two  classes: 

A.  Root  weeds,  B.  Seed  weeds. 

A.  Boot  weeds. — Quack  grass  (Agropyron  repens),  reed  grass 
{Phragmites  communis),  bindweed  {Convolvulus  arvensis),  deadly 
nightshade  {Atropa  belladonna) ,  goatweed  (Aegopodium  roda- 
graria),  sheep  sorrel  {Bumex  acetoseUa),  sour  dock  (E.  crispus), 
meadow  saffron  Colchicum  auturrmale),  marsh  marigold  {CaltJia 
pahistris),  mint  (Mentha  arvensis),  thktle  {Cirsium  arvense,  C. 
alteraceum,  C.  acaiule,  G.  heterophylhim,  C.  pdlustre,  C.  lan- 
ceolatum),  {Cardwus  crispus,  C.  laticeolatus,  C.  natans),  {Onopor- 
don  ocantKium),  sow  thistle  (Sonchus  arvensis,  S.  palusfre,  3.  asper, 
S.  oleraceus),  eolt's-foot  (TussUago  farfara,  T.  hybrida,  T.  peta- 
sites),  yarrow  (Achillea  millefolium),  {Leontodon  a'atumnaUs) 
dandelion  (Taraxacum  officinale),  plantain  (Plantago  coronopus, 
P.  arenaria,  P.  major,  P.  media,  P.  maritima,  P.  lanceolata) ,  horse- 
tails (Equisetum  arvense,  E.  paiustre). 

B.  Seed  weeds. — Chess  {Bromnts  secalinus),  (Alopecurus 
agrestis),  wild  oats  (Avena  fatua),  (Agrostis  spica-venti) ,  darnel 
(Lolium,  tem.ulentum) ,  black  nightshade  (Solan-um  nigrum),  black 
henbane  (Hyoscyamus  niger),  Jimson  weed  (Datura  stranwnivm) , 
fool's  parsley  (Aethusa  cynapium),  hemlock  (Conium.  maculatum), 
eowbane  (Cicuta  virosa),  Venus'  comb  (Scandix  pecten^eneris) , 
buckwheat  (Fagopyrum  escvlentum),  gmartweed  (Polygoivum 
persicaria),  dooryard  knotweed  (Polygonum,  aviculare),  com  cockle 
(Agrostemma  githago),   buttercups    (Ranunculus   septentrionalis, 

B.  flamm/ula,  B.  arvensis),  nettle  (Lamium),  charlock  (Raphamts 
raphanistrum) ,  foxglove  (Digitalis  purpurea),  mustard  (Brassica 
arvensis),  mayweed  (Antkemis  arvensis  and  A.  cotula),  groundsel 
(Senecio  vulgaris),  horseweed  (Erigeron  canadetisis) ,  field  mari- 
gold (Chrysanthemum,  segetum),  Frenohweed  (Oalinsoga  parvi- 
fiora),  spurge  (Euphorbia  cyparissias) ,  orach  (Atriplex  hortense), 
nettles  (Vrtica  urens,  V.  dioica). 
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AMERICAN  WEEDS  INTRODUCED  INTO  EUROPE. 

Every  year  more  weeds  are  introduced  into  Europe  from  Amer- 
ica; however,  it  is  very  noticeable  that  the  more  abundant  of  these 
are  from  the  warmer  regions  of  America,  rather  than  from  the 
colder  regions.  A  good  many  of  these  are  weeds  of  the  open 
country  of  North  America.  I  have  looked  rather  hastily  through  a 
few  of  the  floras  of  Great  Britain,  Italy,  Austria  and  Germany,  in 
addition  to  a  number  of  recent  references  on  the  adventive  flora 
of  Europe,  from  which  these  data  have  been  compiled. 

Apple  of  Peru  {Nicandra  pkysaloides)  Germany  (Garcke). 

Aster  {Aster  nm-i-helgii)  Italy  (Arcangeli),  Gemiiany  (Gapcke), 
France  (Acloque). 

Aster  {Aster  parvifiorus)  Germany  (Garcke). 

Aster  {Aster  salicifolius)  Germany  (Gareke). 

Bug  seed  {Corispermum  kyssopifoUum)  Germany  (Gareke), 
Italy  (Arcangeli). 

Bur  cucumber  {Sicyos  angulatus)  Germany  (Gareke),  Italy 
(Arcangeli). 

Clotbur  {Xanihium  spinosum)  Italy  (Arcangeli),  Germany 
(Gareke,  Bitter,  Kiefer),  Austria  (Xeilreich).  Prance  (Acloque). 

CoUomia  {CoUomia  grandifiota)  Germany  (Garcke). 

Cone  flower  {Rudbeckia  hirta)  Germany  (Gareke). 

Cone  flower  (Rudbeckia  laciniala)  Germany  (Gareke,  Bitter, 
Lehmann) . 

Cone  flower  {Lepachys  pinnata)  Germany  (Bitter). 

Evening  primrose  (Oenothera  sinuata)   Germany   (Bitter). 

Fleabane  (Erigeron  annuus)  France  (Acloque),  Italy  (Ar- 
cangeli). 

Fleabane  horseweed  (Erigeron  canadensis)  France  (Acloque), 
Austria  (Neilreieh),  Germany  (Garcke,  Lehmann),  England 
(Hooker),  Italy  (Arcangeli). 

Galinsoga  {Oalinxoga  parvifiora)  Italy  (Arcangeli),  Germany 
(Garcke). 

Pigweed  {Amaranthus  retroficxus)  Italy  (Arcangeli),  Germany 
(Garcke,  Alpera),  Prance  (Acloque),  Austria  (Neilreieh). 

Goldenrod  (Solidago  canadensis)  Germany  (Garcke.  Wegelin), 
Austria  (Neilreieh). 

Goldenrod   (Solidago  lanceolala)   Germany   (Gareke),   England 
(Hooker). 
47 
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Goldenrod  (SoUdago  scrofina)  Italy  (Areangeli),  Germany 
(Garcte). 

Mexican  tea  (Chenopodium  ambrosioides)  Germany  (Garcke, 
Alpera),  Italy  (Areangeli). 

Nightshade,  buffalo  bur  {Solanum  rostratum)  Germany  (Garcke, 
Alpers) . 

Nightshade,  buffalo  bur  (Solanunt  hetcrodoxum)  Germany 
(Garcke). 

Nightshade,  Three-flowered  (Solanum  triftorum)  Germany 
(Garcke,  Alpers). 

Pellitory  (Parietaria  pemisylvamica)   Germany  (Garcke). 

Peppergrass  {Lcpiduim  virginicum)  Germany  (Garcke),  Prance 
(Tourlet). 

Phacelia  {Phacelia  tanacelifolia)  Germany  (Garcke). 

Pigweed,  Tumbleweed  (Amaranthxis  graecizans)  Italy  (Arean- 
geli), Germany  (Bitter). 

Pigweed  {Amaranthns  retroflexus)  Italy  (Areangeli),  Germany 
(Garcke,  Alpers),  Prance  (Aeloque),  Austria  (Neilreich). 

Google 
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FlO-  BET.    Rica  Cut  Grass  iLeerHa  orvsoldc*).     Common  in  low  BTUunda.  Iowa; 

not,  however,  regarded  as  a  weed.     Common  In  Italy. 

(Lamaon-Sorlbner,  U,   S.  Depl.   ot  Agr.) 
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Pigweed,  winged  {Cycloloma  platypkyllum)   Italy  (Arcangeli). 

Plantain  (Flantago  artstata)  Germany  (Bitter). 

Ragweed,  small  (Ambrogid  art emisii folia)  Qermany  (Oarcke, 
Ijanhert). 

Eice  cat-grass  (Leersia  oryzoides)  Italy  (Arcangeli),  Germany 
(Garcke,  Buchenaa),  Prance  (Acloque),  Aostria  (Neilreich), 
England  (Hooker). 

Sida  {Sid<i  spinosa)  Germany  (Alpers). 

Spanish  needle  {Bidetis  bipinttata)  Italy  (Arcangeli),  Germany 
(Garcke,  Boutc),  Prance  (Acloqne), 

Spanish  needle  {Bidens  frondosa)  Italy  (Arcangeli). 

Spanish  needle  {Bidens  leucanthus)  Germany  (Garcke). 

Speai^ass  (Eragrostii  pUosa)  Italy  (Arcangeli) ,  Germany 
(Garcke),  Prance  (Acloqoe). 

Speedwell  (Veronica  peregrina)  Italy  (Arcangeli),  Austria 
(Neilreich) . 

Sunflower,  artichoke  (Hclianthus  tuberosus)  Italy  (Arcangeli), 
Germany  (Garcke). 

Sanflower,  common  {Ueliantkus  annuus)  Germany  (Garcke), 
Anstris  (Neilreich). 

Tickle  grass  {Pa^iicum  capillare)  Germany  (Alpers,  Garcke), 
Prance,  Italy  (Arcangeli),  Austria  (Neilreich). 

Tickseed  (Coreopsis  tinctoria)  Germany  (Bitter). 

Waterweed  {Elodea  canadensis)  Germany  (Garcke,  Scherer, 
Weshoff,  Bitter),  England  (Hooker),  Prance  (Acloqae). 

INDIGENOUS  WEEDS  COMMON  TO  THE  NORTHERN  HEMISPHERE. 

In  all  probability  a  few  of  the  weeds  here  listed  have  been  intro- 
duced, at  any  rate  their  origin  is  in  doubt;  some  occur  in  Europe 
and  North  America  only;  those  found  in  Asia  are  marked  (As.). 

Achillea  mHJefoliwm  (yarrow)   (As.). 

Alopecurus  geniculatus  (marsh  foxtail). 

A-nagallis  anensis  (pimpernel)   (As.). 

Atiapkalis  margaritacea  (everlasting). 

Atriplex  patiila  var.  haslaia  (orach). 

Barbarea  vulgaris   (yellow  rocket). 

Bidens  cernua  (stJektight). 

CapscUa  biirsa-pastoris  (shepherd's  purse). 

Cerastium  arvensc  (mouse-ear  chickweed). 

Convolv^tlus  sepiiiin  (morning-glory)   (As.)- 
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^a.    ess.      Yarrow    (Achillea   tnille^olfutn).      Common    In   the   northern   hemls- 
( Drawing  by  Charlotte  M.  King.) 

Cyperus  esculentus  (northern  nut  grass)    (As.)- 

Epilobium  angustifoUum  (flreweed)  (As.). 

Erigeron  acris  (fleabane). 

Erysimum  cheirantkoides  (treacle  mustard). 

Galium  trifidum   (bedstraw)    (As.). 

Galium  aparine  (cleavers)   (As.). 

Gnaphalium  uliginosum  (cudweed). 

HierocMoe  borealis  (holy  grass). 

Jwncus  tenuis  (wire-grass), 

Lepidium  apetalum  (peppergrass). 

Mentha  arvensis   (mint)    (As.). 

Myosurus  minimus  (mouse-tail). 

Oxalis   corniculala   (field  sorrel). 
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Plantago  major  (common  plantain)  (As.). 
Polygonum   aviculare    (dooryard   knotweed) 
Polygonvm.  kydropiper  (smartweed). 
Polygonum  lapaikifolium   (smartweed), 
PotentiUa  anaerina  (silvery  cinquefoil). 
PotentOla  monspeliensis  (five-finger)    (As.). 


Prunella  vulgaris   (self-heal). 
RadKvla  palustris  (marsh  cress)   (As.). 
Ranunculus  cymbalaria   (crowfoot). 
Ranunculus  pennsyli-ankus   (crowfoot)    (As.). 
Ranunculus  repens   (crowfoot). 
RhtTtanthns  crista-galli  (yellow  rattle). 
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Senecio  palustris  (ragwort). 
Stachys  palustris  (woundwort)    (As.)- 

Taraxacum  officinale   (dandelion).    This  epeeiea  occurs  every- 
where in  the  United  States  and  Europe,  even  on  the  highest  rnoun- 


FtO.    G60.     Dandelion    (Taraxacum  otficinole).     Common  in  the  northern  hemls- 

INTRODUCTION  OF  SOME  WEEDS  INTO  THE  UNITED 

STATES  AND  INTO  IOWA. 

CHENOPODIACEAE,  GOOSEPOOT  FAMILT. 

Russian  Thistle  {Salsola  kali  var.  tenuifolia). 

This  plant  has  long  been  known  aa  a  troublesome  weed.     Henfrey, 

in  his  work,  "The  Vegetation  of  Europe,  its  Condition  and  Causes," 

published  in  1852,  notes  its  abundance  in  Russia,  east  of  the  Volga. 
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Linnaeus,  the  Swedish  botanist,  seems  to  have  known  the  plant  as 
it  occurred  in  eastern  Europe.  Prof.  L.  H.  Dewey  has  g^ven  us  a 
good  account  of  the  introduction  of  this  weed  in  the  United  States.* 
It  seems  to  have  been  first  observed  in  Scotland,  Bonfaonune  county, 
South  Dakota,  in  1873  or  1874,  the  seed  having  been  brought  in 
with  flai  seed.  In  1877,  it  was  reported  from  Yankton  county; 
five  years  later  in  the  counties  to  the  north  and  west  of  Bonhomme. 
By  1888  it  had  infested  many  of  the  counties  east  of  Missouri  river 
and  two  years  later  practically  all  of  the  connties  of  South  Dakota 
and  southern   North   Dakota.     About  the  same   time   it   invaded 


a.    GSl.      Russian    Thistle    (SaUola   kali 

Europe.      Introduced    Into    llie    Dakotas,     1873    o 
northern  United  Stales,   particularly   In  (hf   wesl 

(Drawing  by  Charlotte  M.   Kl 

■Bu!].  Dlv.  of  Bot.,  U.  S.  Dept.  of  AgT.  16  :1S.     189 
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northwestern  Iowa,  northeastern  Nebraska  and  western  Minnesota. 
In  1898  it  was  reported  from  Colorado,  Wisconsin,  Illinois  and 
other  western  states.  In  1894  Pammel  gave  the  following  account 
of  its  distribution: 

Prof.  Dewey's  map  indicates  that  the  badly  infested  area  extends 
from  the  east  bank  of  the  Missouri  river  at  Bismarck  to  Jamestown 
and  Moorebead  in  North  Dakota ;  south  to  Sioux  City,  in  Iowa ;  it 
also  occurs  in  many  isolated  places  in  Minnesota,  Wisconsin,  Iowa, 
and  at  Denver,  Colorado.  The  localities  at  which  he  found  it  in 
Iowa  are  Rock  Rapids,  Bmraetsburg,  Spencer  and  west  to  the 
Missouri  river,  Council  Bluffs,  and  on  the  Missouri  river  opposite 
Nebraska  City.  To  these  we  must  add  Edna,  Ames,  Little  Roct 
(Ball),  Calumet  (Louthan),  Missouri  Valley,  Mason  City,  Eagle 
Grove,  and  in  all  probability  it  occurs  along  our  great  trunk  lines 
across  the  state.  Last  season  Mr.  G.  W.  Carver  found  a  small 
specimen  of  what  undoubtedly  was  Russian  thistle  along  the  Qd: 
eago  &  Northwestern  railroad;  the  place  was  revisited  this  year, ,- 
and  an  abundance  of  the  weed  was  found.  A  few  days  later' 
Messrs.  Robt.  Combs  and  C.  B.  Weaver  found  several  localities 
between  Ames  and  Ontairio,  and  Mr,  Sheldon  reported  it  in  the 
Ames  stock  yards.  As  to  its  probable  early  appearance  in  Iowa 
we  have  reliable  data.  Prof.  A.  S.  Hitchcock,  an  excellent  ob- 
server and  collector,  reported  it  from  Woodbury  county  in  1888, 
and  Mr.  R.  I,  Cratty,  of  Emmetsburg,  reported  it  from  Emmet 
county  in  1890  or  1891.  It  has  also  been  sent  to  me  from  Ellsworth, 
in  Nobles  county,  Minnesota,  close  to  the  Iowa  line.  Mr.  G.  W. 
CajTer  found  great  quantities  of  it  near  Chicago,  at  Turner  Junc- 
tion, and  J.  J.  McMahon  from  Peatone,  Illinois. 

It  occurred  as  early  as  1890  in  Wis-onsin.  The  writer,  in  re- 
cently looking  over  a  collection  of  specimens  made  in  the  vicinity 
of  Prairie  Du  Chien,  in  1890,  found  a  specimen  of  Russian  thistle. 
The  species  was  growing  in  considerable  quantity  along  the  sandy 
embankment  of  the  river  and  railroad,  not  far  from  the  railway 
station.  It  Is  not  unlikely  that  it  spread  eastward  along  the  Chi- 
cago, Milwaukee  and  St.  Paul  railroad  for  considerable  distance. 

It  now  occurs  in  many  Iowa  counties,  especially  along  railroads. 
It  is  one  of  the  most  abundant  weeds  in  western  Nebraska,  Colo- 
rado, Utah,  Montana  and  Idaho.  It  is  more  or  less  sporadic  in  its 
appearance ;  some  years  more  abundant  than  others.  It  was  espe- 
cially common  at  many  points  in  Iowa  in  1910  and  1911,  Its  dis- 
tribution in  Iowa  as  reported  from  time  to  time  is  as  follows :  Post- 
ville,  1894  (Orr) ;  Mason  City  and  Eagle  Grove,  1894  (Pammel) ; 
Muscatine,  1894  (Reppert) ;  Boone,  1895  (Carver);  Ames,  1895 
(Rolfs) ;  Hawarden,  1895  (Pammel) ;  Missouri  Valley,  1897  (Pam- 
mel) ;  Ledges,  1898  (Pammel) ;  Armstrong,  1901  (Cratty) ;  Ogden, 
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1901  (Paminel) ;  Slater,  1902  (Fawcett,  Tener  and  Reinbott) ;  Mar- 
ahalltowa,  1902  (Pommel) ;  Aurelia,  1912  (Summers) ;  Sidney,  1912 
(Graham). 

Winged  Pigweed  {Cydolotna  platyphyllum  Moqain.). 

Not  indigenous  in  Iowa,     Des  Moines,  1887  (A,  S.  Hitchcock) ; 

Hambui^    (A.   S.  Hitchcock) ;   Muscatine,    1890 ;    Ontario,    1892 

(Burgess) ;   Des   Moines,    1894    (Carver) ;    Cedar   Rapids,    1895 

(Palmer). 

City  Qoosefoot  {Chenopodium  urbicum  L.). 
Nevada,  1880  (A.  S.  Hitchcock) ;  Iowa  City,  1887  (A.  S.  Hitch- 
cock) ;   Keokuk,    1887    (A.   S.    Hitchcock) ;   Muscatine,   1890    (F. 
Beppert) ;  Ames,  1891   (A.  S.  Hitchcock) ;  Keokuk,  1891   (P.  H. 
Bolfg). 

Oak-leaved  Qoosefoot  (Chenopodium  glaucum  L,), 
Iowa  City,  1889  (Hitchcock) ;  Muscatine  (F.  Eeppert). 

Jerusalem  Oak  {Chenopodium  botrys  L.). 
Ames,  1883;  Iowa  City,  1887  (A,  S.  Hitchcock). 

Mexican  Tea  (Ckenopodium  ambrosioides  L.). 
Keokuk  (J.  C.  Arthur) ;  Muscatine,  1890  (F.  Reppert). 

Coast  Blite  {Ckenopodium  ntbrum). 
Keokuk,  1891  (P.  H.  Rolfs). 

Orach  {Atriplex  pafula  L.  var.  kasfatum  Gray). 

Iowa  City,  1887  (A.  S.  Hitchcock) ;  Keokuk,  1891  (P.  H.  Rolfs)  ; 

Ames,  1896,  where  it  has  now  become  well  established;  Boone,  Ft. 

Dodge,  1912  (L.  H.  Fammel) ;  Storm  Lake,  1912  (L.  H.  Paramel). 

Var.  littorde,  Iowa  City,  1887,  (A.  S.  Hitchcock). 

Silvery  Orach  {Atriplex  argenteum  Nutt.). 
Ames,  1895  (G.  W.  Carver). 

Mexican  Fireweed   (Kochia  scoparia  (L.)    Schrad.). 

Mexican  fireweed  is  recorded  as  an  adventive  from  Europe  in  the 

sixth  edition  of  Gray's  Manual  of  Botany,  1889,  by  Watwn  and 
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Coulter,  with  the  statement  "sparingly  introduced  in  Yermost, 
O&tario,  and  lUinoiB. "  It  ia  not  recorded  in  the  ftfth  edition  of  the 
some  work  by  Dr.  Gray  in  1867.  In  the  Britton  Manual,  1901, 
the  diatribution  ia  given  as  Ontario,  Vermont,  and  northern  New 
York,  adventive  from  Europe,  native  alao  of  Ada,  According  to 
the  Robinaon  and  Femald  Edition  of  Gray's  Manual  (7th,  Ed.), 
1908,  it  had  become  so  common  because  of  its  cultivation  and  "lo- 
cally established  as  a  weed"  that  the  diatribution  was  not  ^ven. 
The  writer  saw  it  in  abundance  as  a  weed  in  Denver  and  Ft.  Collins, 
Colorado,  and  SaJt  Lake,  in  1902,  and  in  Chicago  the  same  yeat*.  It 
baa  been  apontaneous  as  a  weed  in  Ames  aince  the  year  1900.  It 
has  been  observed  in  Amea,  Council  Bluffs  (1901),  Sioux  City 
(1902),  Cedar  Rapids  (1905),  LaCrosse,  Wis.  (1904),  The  fol- 
lowing catalogue  of  plants  lists  the  species:  Bydberg,  Colorado, 
at  Fort  Collins. 

COMPOSITAE.  SUNE7X>WER  FAMILY. 
Prickly  Lettuce  {Lactuca  scariola). 
Thia  species  was  abundant  in  Utah  in  1898  and  was  observed  in 
many  parts  of  California  the  same  year,  but  was,  however,  far 
less  common  in  the  east.  It  was  first  observed  in  central  Iowa, 
Ames,  in  1909  and  now  occurs  in  Ft.  Dodge,  Boone  and  Des  Moines, 
and  ia  rapidly  spreading.  It  is  common  in  dry  places  in  the  Rocky 
mountains  and  on  the  Pacific  coast.  Robinson  and  Femald  state, 
"Roadsides,  railway  ballast,  etc.,  New  England  to  Oregon,  N.  W., 
and  Kentucky,  chiefly  westward,  but  even  then  leas  common  than 
the  following  variety  (var.  integrata)."  It  is  common  in  northern 
and  central  Ohio,  Indiana  and  Illinois  (DeEalb,  Fox,  Aurora^ 
Geneva,  Chicago  and  Wheaton). 

Prickly  Lettuce  {Lactuca  scariola  var.  integrata). 
Waste  grounds,  roadsides  and  fields  from  the  Atlantic  to  the 
Pacific,  especially  northward.  This  is  the  form  commonly  referred 
to  by  botanists  when  speaking  of  the  weed  in  the  east.  This  variety 
was  first  reported  by  Dr.  Gray.  Specimens  were  collected  by  Mr. 
D.  Murray  in  1863  and  1864;  some  specimens  were  collected  by 
M.  S.  Bebb  at  Boekford,  Illinois,  in  1879,  and  about  the  same  time 
by  Mr.  Henry  Eggert  in  St.  Louis.  In  1883  it.  was  common  in  the 
vicinity  of  Madison  but  had  not  reached  La  Crosse,.  Wiscomdn. 
In  1886  a  few  specimens  were  -reported  in  the  vicinity  of  Onalaska 
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Dear  La  Crosee.  It  was  abundant  in  Iowa  in  1886,  was  reported 
from  Eagle  Grove  in  1894  by  Cratty,  and  by  the  same  observer  at 
lake  Okoboji  in  1901.  The  writer  observed  it  abundantly  in 
various  places  in  Nebraska  and  eastern  Colorado  in  1894  and  gave 
a  more  definite  account  of  its  distributicn  and  spread  in  a  paper 
in  Proceedings  Iowa  Academy  Sciences.  In  1912  it  was  very 
abundant  eveiywhere  in  Iowa.  The  seeds  are  easily  scattered  by 
the  wind,  which  probably  accounts  for  its  wide  distribution  in  a 
comparatively  short  time. 

Thistle  XCirsiwm  palustre). 

This  European  thistle  is  recorded  as  naturalized  in  woods,  East 

Andover,  New  Hampshire,  (Holt)  by  Robinson  and  Femald  in  the 

7th  edition  of  Gray's  Manual,  1908,  and  was  reported  from  Iowa 

in  1911  and  again  in  1912. 

Canada  Thistle  (Cirsium  arvense). 

This  well  known  weed  is  common  everywhere  in  Europe  and  is 
perhaps  a  weed  of  the  open.  Linnaeus  in  bis  Flora  Lapponica 
(1837)  notes  that  it  is  the  greatest  peat  of  our  fields.  It  is  dis- 
tributed from  the  Atlantic  to  the  Pacific  across  the  northern  states 
and  in  Canada.  In .  Iowa  it  is  found  more  particularly  in  the 
north  half  of  the  state.  The  earliest  floras  of  the  state  (Arthur, 
Bessey,  and  Parry)  note  its  occurrence  in  Iowa.  It  has  occurred 
in  Ames  for  forty  years.  In  1889  it  was'  noticed  in  many  counties. 
Cratty  reports  the  species  from  Emmet  county  in  1892.  At  this 
time  it  had  been  reported  also  from  Howard,  Adair,  Chickasaw, 
Johnson  and  Poweshiek  counties.  In  1899  it  was  thoroughly  es- 
tablished  in  a  forest  near  Steamboat  Rock  in  Hardin  county. 
Plants  from  the  early  introduction  seldom  produced  seed,  but  seed 
from  the  later  introductions  is  not  uncommon;  thus  it  has  been 
matured  in  O'Brien  county  and  in  Creseo,  1892  (C.  V.  Johnson), 
It  is  spreading  rapidly  in  northern  Iowa.,  having  become  much 
more  widely  distributed  in  1903  and  1E06  with  clover  seed. 

It  has  been  reported  from  Johnson  county,  1874  (0.  G.  Bab- 
eock);  Lawler,  1890  (P.  H.  Rolfs);  Greenfield,  1891  (F.  C. 
Stewart);  Corning,  1895  (A.  B.  Shaw);  Taylor,  1895  (J.  B. 
Matthews) ;  ^laple  River  Junction,  1895  (L.  Bernholtz) ;  Farra^t, 
1895  (C.  Collman);  Marcus,  1896  (Willey)  ;  Winterset,  1896; 
Barnes  City,  1896  (J.  \V.  Jones);  Nevada,  1898  (G.  C.  White); 
Steamboat  Rock,  ,1899;  Rockwell,   1901    (J.   II.   Boom);  Badger, 
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1902  (Myrhe);  Audubon,  190')  (M.  C.  Griffith);  Graettinger, 
1906  (E.  L.  George)  ;  Clarion,  1909  (Methus)  ;  also  in  Loriraer 
(Lochrie) ;  Elairsburg  (J.  M.  Hall) ;  Oelwein  (J.  Thompson)  j 
Muscatine  (P.  R«ppert) ;  Reading  (Dr.  MeClanahan) ;  Griswold 
fR.  E.  Pierce) ;  Randall  (C.  &  G.  R.  Christianson) ;  Hartley  {H.  R. 
Foblenkamp) ;  Garrison  (J.  Grayson) ;  Roland  (E.  N.  Wa.ugh) ; 
Kossuth  (S.  A.  Merrill) ;  Cedar  Palls  {C.  E.  Daily) ;  and  Wool- 
stock  (A.  P.  Reynold). 

Woolly  Thistle  (Cirsium  canesccns). 
This  plant  has  been  reported  from  several  states  north  and  west 
of  the  Mississippi.  In  Iowa  it  occurs  chiefly  in  the  northern  half 
of  the  state,  having  been  reported  by  A.  S.  Hitchcock  in  1889,  aa 
growing  near  Sioux  City.  Later  it  was  reported  from  Sioux  City 
by  Pammel,  1895;  Armstrong  (Cratty),  1897;  Webster  City 
(McCoy),  1901;  Onawa  (Pletcher),  1902;  Le  Mara,  1902  (Wm. 
Long) ;  Charter  Oak,  1903  (C.  N.  Weed) ;  Pisgah  (L.  H.  Raymond), 
1903;  Rolfe   (J.  B.  Jolliffe),  1908;  Lu  Verne   (W.  P.  Bluraer), 


Fia.    BS2.      Woolly  Thistle    (Clraium   eaneacen»).      Originally  along   the   Missouri 
and  adjacent  territory.    Now  spreading  eastward.     I,  head  ;  6.  single  Ouwer ; 
6.  achenlum ;   T,   atamena  and   style :   a.   stlsma  enlarged :    B.   pollen   grain. 
(Drawings  by  Charlotte  M.   King.) 


;vC00glc 


750  WEED  FLORA  OF  IOWA 

1911;  Harlan,  Shelby  county,  Buena  Vista  county,  and  Clay 
county,  1912  (Pammel) ;  Sac  county,  1912  (Lee) ;  Storm  Lake, 
1912  (Rehnstron)  ;  Dickens,  1912  (Evans) ;  Smithland,  1912  (Bar- 
ber);  Cartersville,  1912  (Connor). 

Hawkweed  {Sieracium  fioribundum) . 

This  weed,  reported  from  Cutler,  Maine,  in  1902,  now  occurs  in 
fields  from  New  Brunswick  to  eastern  Maine. 

Paint  Brush  {Hieraciam  aura/ntiacum) . 

Paint  brush  was  cultivated  as  an  ornamental  plant  in  Maine  in 
1875  and  became  frequent  in  the  New  England  states  and  New 
York  in  the  early  eighties.  It  is  now  distributed  from  eastern 
Quebec  to  Pennsylvania  and  occasionally  in  Iowa. 

Cat's-ear  {Hypochaeris  radicata). 

According  to  Pemald  this  appeared  in  Penzance  and  Wareham, 
Massaehu setts,  in  1899 ;  since  then  it  has  spread  to  other  New 
England  localities,  as  New  Bedford  and  Dartsmouth.  It  had  been, 
however,  a  very  troublesome  weed  of  lawns  of  the  Pacific  north- 
west for  some  time  previously.  It  was  abundant  in  Portland, 
Oregon,  in  1906. 

Stinking  Willie  (Senedo  jacobaea). 
Femald  (1905)  states  that  in  the  late  70's  a  coarse  yellow 
flowered  plant  {Senecin  jacohaea)  appeared  aa  a  waif  on  ballast 
at  some  points  along  Northumberland  Strait  in  eastern  New  Bruns- 
wick. In  1884,  it  had  begun  to  spread  along  the  local  railroads 
and  now  has  reached  Portland,  Maine.  The  seventh  edition  of 
Gray's  manual  (1908)  gives  its  distribution  from  Newfoundland 
to  New  Jersey. 

Barnaby's  Thistle  or  Knapweed  {Centaurea  solstitialis) . 
This  weed  was  not  reported  in  the  sixth  edition  of  Gray's 
manual  (1889)  nor  in  Britton's  manual  (1901).  In  the  seventh 
edition  of  Gray's  manual,  Robinson  and  Pemald  state,  "Waste 
ground,  eastern  Massachusetts  to  Ontario  and  Iowa."  It  was  re- 
ported from  Iowa  as  early  as  1903,  and  since,  a  few  times  each 
year,  in  alfalfa  fields  as  follows:  Paton,  1903  (Lundell) ;  Maple- 
ton,  1904   (Perrin)  j  Moville,   1905   (Morton) ;  Des  Moines,  1907 
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(Wallace).    J.  Burtt  Davy  reported  it  from  central  California  in 
the  nineties. 

Marsh  Elder  (Iva  xanthifoUa) . 
Dr.  Gray  in  the  fifth  and  sixth  editions  of  the  manual  gave  its 
distribntiDn,  "Northwest  Wisconsin  to  Minnesota,  Kansas  and 
westward."  Originally  this  must  have  been  a  local  weed  in  Wis- 
consin and  e«8tem  Minnesota.  Upham  in  1890  mentions  it  as  one 
of  the  most  aggressive  weeds  of  Red  river,  especially  in  waste 
places.  Parry  includes  it  in  his  list  of  plants  collected  in  the 
upper  Mississippi  valley  in  1848.  It  is  not  improbable  that  this 
plant  was  broaght  to  eastern  Minnesota  and  Wisconsin  by  the  early 
voyagers,  the  Indians  or  the  white  settlers.  It  is  a  weed  of  the 
open  and  cultivated  soil,  especially  near  habitations.  The  early 
settlers  in  the  Red  river  valley  gave  to  it  the  name  of  "half  breed 
weed"  because  so  conunonly  found  near  the  habitations  of  the 
half  breeds  who  lived  in  that  section  of  Minnesota,  Manitoba  and 
Dakota.  There  are  early  records  of  the  weed,  however.  Hall 
mentions  its  occurrence  neair  Athens,  Illinois,  in  1863.  This  was 
after  Hall  had  returned  from  his  trip  to  the  Rocky  mountains.  He 
m^  have  thrown  away  some  of  the  seed,  which  germinated  and 
produced  plants.  It  was  a  common  plant  in  the  Roeby  mountains, 
as  reports  of  such  botanists  as  Parry,  Vasey,  Hall,  Fendler,  M.  E. 
Jones,  Saksdorf,  Cuaick,  Kelsey,  Brandegee,  Havard,  Bigelow, 
(Camanche  Plains,  1853)  and  others  indicate  its  abundance. 
Though  reported  from  Charles  City  by  Arthur  in  1871  it  has  not 
made  much  progress  east  of  the  Missouri  river  basin.  Its  dis- 
tribution and  date  of  appearance  may  be  seen  from  the  following : 
Boone,  1890  (Pammel) ;  Keokuk,  1890  (Rolfs) ;  Woodbine,  Vale, 
Eagle  Grove,  Maaon  City,  and  Carroll,  189i  (Pammel) ;  Armstrong, 
1897  (Cratty)  ;  Ogden  and  Slater,  1896;  Hanlontown  and  Ames, 
1902  (Pammel) ;  Decatur  county,  1911  (Anderson).  It  was  a  fre- 
quent and  abundant  weed  from  Sious  City  to  Council  Bluffs  and 
probably  south  to  Hamburg;  reported  at  Independence,  and,  in 
1876,  at  Humboldt,  by  Harvey.  It  had  been  reported  from  Emmet 
county  as  early  as  1875,  having  been  introduced  with  cattle.  It 
has  not  spread  very  rapidly  at  any  of  these  interior  points.  It 
was  reported  in  St.  Paul  in  1861  (T.  J.  Hale)  and  it  was  abundant 
along  the  highway  on  a  bank  near  La  Crescent,  Minnesota,  in  1884. 
It  now  occurs  in  Hokah,  Brownsville,  and  other  points  along  the 
river  (1910).    In  the  early  nineties  it  appeared  in  Onalaaka,  Wis- 
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consin  (Pammel) ;  Menominee  Valley,  1888  (Range) ;  Kewaunee 
county,  1889  CWheeler,  Farwell)  and  in  Seneca,  New  York.  It  is 
abundant  throughout  the  country  and  common  in  the  northwest  to 
Washington.  It  is  abundant  in  western  Iowa  and  is  rapidly 
spreading  eastward,  also  becoming  an  aggressive  weed  from  Ames 
north  to  the  Minnesota  line  and  westward.  It  was  reported  from 
Europe  (Denmark,  Ostenfeld)   1895. 

Perennial  Sow  Thistle  (Sonchus  arvensis). 
This  thistle  was  reported  by  John  Torrey  in  1826  in  the  norfbem 
and  middle  states.  Dr.  Gray  in  1848  in  the  first  edition  of  the 
manual  reported  it  from  Massachusetts,  Staten  Island,  and  in  New 
Jersey ;  it  did  not  occur  in  Pennsylvania,  or  at  least  was  not  men- 
tioned by  Darlington.  The  5th  edition  of  Gray's  manual,  1867, 
gives  its  distribution  "roadsides,  etc.,  New  England,  New  York, 
becoming  more  abundant;"  the  7th  edition  (1908)  says  "from 
Newfoundland  to  the  Rocky  mountains  northward,"  Britton 
(1901)  places  jt  in  the  same  general  region  and  west  to  Salt  Lake, 
Utah.  The  weed  is  not  common  in  Iowa  nor  in  the  surrounding 
states  except  northward  in  Minnesota  and  Dakota.  It  was  re- 
ported from  Grand  Junction,  Iowa,  in  1898  by  Tomson  and  from 
Ogden,  Iowa,  about  1900;  the  writer  found  it  in  Englewood,  Il- 
linois, in  1886,  and  in  northern  Ohio  in  1912.  It  has  spread  rapidly 
in  recent  years  in  Canada,  North  Dakota  and  Minnesota,  as 
recorded  in  the  agricultural  press  of  the  last  two  or  three  years. 

Gaiinsoga  or  Prenchweed  {Galinsoga  parviflora) . 
Danger  has  given  several  accounts  of  the  introduction  of  this 
weed  into  Europe.  The  term  Frenchweed  seems  to  have  been 
commonly  applied  to  this  weed  in  Germany  shortly  after  the  French 
soldiers  occupied  Hanover.  One  authority  states  that  it  was 
brought  from  France  with  horse  feed;  it  is  said  to  have  been  in- 
troduced into  Germany  about  1812.  One  authority  states  that  the 
weed  was  distributed  from  the  Beflin  Botanical  Garden  in  the 
year  1812,  at  any  rate  it  was  very  common  in  Hanover  in  the  year 
1839 ;  and  has  continued  to  spread.  It  may  have  spread  from  its 
first  introduction  near  Paris  to  other  places  of  France  about  the 
year  1800,  although  there  is  no  definite  date  as  to  when  it  made  its 
appearance  in  the  vicinity  of  Paris.  This  plant  is  native  to  Peru 
where    it   was   discovered   by   Ruiz   and   Pavon   about   1794,   so 
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it  must  have  been  introduced  into  Enrope  following  their  descrip- 
tion. In  the  United  States  the  weed  has  become  qoite  widely 
disseminated  in  recent  yean.  The  writer  found  it  abundant  in 
the  vicinity  of  green-houses  in  the  Missouri  Botanicsl  Garden  in 
1886,  subsequently  in  1896  he  found  it  in  similar  situations  in 
.  Ames  and  about  1898  or  1899  in  La  Crosse,  "Wisconsin.  The  writer 
has  observed  it  at  other  points  but  always  first  in  the  vicinity  of 
green-houses.  This  would  lead  to  the  assumption  that  it  probably 
has  been  disseminated  with  flower  seed. 

Horseweed   {Erigeron  canadensis). 

This  widely  distributed  weed  is  common  everywhere  in  North 
America  and  is  said  to  have  been  introduced  in  the  vicinity  of 
Paris  in  1635,  althoagh  Leunis'  Botany  states  "introduced  in 
Europe  in  1500."  It  is  mentioned  as  one  of  the  most  common 
weeds  of  Germany  and  Switzerland  by  Ratzeburg  (1859) .  Treatises 
by  Garcke,  Koch,  Ratzeburg  and  Acloque  mention  it  as  a  common 
weed. 

Spiny  Clotbur  {Zanthium  spinosum). 

According  to  Kabsch,  this  weed  is  said  to  have  been  introduced 
into  Germany  with  wool  brought  from  Hungary.  Though  it 
originated  in  tropical  America  it  has  become  established  as  far 
north  as  Maine  {Robinson  and  Pemald).  Thurber  in  1859  gave 
its  distribution  from  Massachusetts  to  Georgia.  In  1889,  it  reached 
Leavenworth,  Kansas,  and  in  the  course  of  time  will  be  found  in 
Iowa. 

Hawkweed  {Seneeio  vemalis). 

This  weed  was  first  mentioned  by  Rosenberg  as  occurring  in 
Switzerland  in  1882.  It  spread  to  Silesia;  disappeared;  was  re- 
ported in  West  Prussia  in  1824,  in  Breslau,  1835,  Brandenburg, 
1850,  Stettin  in  1860,  first  as  a  mere  waif,  then  spread  to  cultivated 
fields  generally. 

Chicory  (Cickorium  intybus). 

Chicory  was  introduced  into  Dorchester,  Massachusetts,  in  1775, 
Torrey  records  it  for  the  northern  and  middle  states  in  1826,  Gray 
in  1848  stated  "naturalized  in  the  Atlantic  States;"  the  6th  edition 
of  Gray's  Manual  stated  that  it  occurs  from  New  England  to  Iowa 
and  Minnesota ;  the  7th  edition  adds  Newfoundland  and  southward. 
It  wag  common  in  Wisconsin  in  1884  and  was  ^reading;  it  oc- 
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cnrred  in  Colorado  in  1896.  Gray  reports  it  for  Santa  Barbara, 
California,  in  1S80,  and  since  then  it  has  become  fairl?  common  in 
that  state.  It  was  reported  from  several  localities  by  Crandall  and 
Rydberg  in  Colorado  in  1906;  reported  by  Webber  in  Nebraska. 
Mr.  f .  W.  Paige  states  that  this  weed  has  been  known  in  Ft.  Dodge 
since  1887.  In  1906  it  was  spreading  in  Pottawattamie,  Story,  Sac, 
Clay,  and  Kossuth  counties,  and  has  been  reported  from  Westtgate 
(Bruce  Pink),  1893;  Boone  (Geo.  W.  Carver  and  Pammei),  1895; 
Des  Moines,  1895;  Coming,  1895  (Ellen  Bettomer) ;  well  estab- 
lished in  Midway,  1896;  Jordan,  1906  (Harriette  Kellogg). 

Vegetable  Oyster  {Tragopogon  pratensis  L.). 
This  was  reported  from  Ames,  in  meadow,  1894;  Iowa  City, 
1889;  Newton,  1889  (A.  S.  Hitchcock). 

Fetid  Marigold  {Dyssodia  papposa  (Vent.)  Hitehc), 
Ackley,  1878  (B.  E.  Canavan) ;  Boone,  1890;  Keokuk,  1891 
(P.  H.  Rolfs) ;  Muscatine,  1891  (F.  Reppert).  This  striking  weed 
has  been  known  for  some  time  at  Ames,  and  was  said  by  Hitchcock 
to  be  freqnent  (Anth.  Pteridophyta  of  Ames,  p.  503).  It  is  more 
or  less  sporadic  in  its  appearance,  being  frequent  in  some  years, 
in  others  not  so  common.  It  is,  however,  always  abundant  in 
wesftem  Iowa,  which  leads  me  to  believe  that  the  plant  is  not  in- 
digenous to  central  Iowa,  but  introduced,  although  now  occurring 
in  timber  and  along  river  banks. 

Ox-eye  Daisy  {Chrysanthemum  leucanthemum  L.). 

For  a  long  period  of  years  occasional  specimens  of  this  weed 
have  been  found  in  the  vicinity  of  the  college,  and  it  ia  an  occa- 
sional introduction  in  meadows,  but  except  in  one  place  some  four 
miles  from  Ames  it  shows  no  evidence  of  being  naturalized.  It  has 
also  been  reported  from  Muscatine  (Reppert) ;  Atlantic  (S.  0. 
Hamill) ;  Ames,  1871  (C.  E.  Bessey) ;  Ackley,  1878  (B.  E.  Cana- 
van) ;  Sheldahl,  1885  (L.  V.  Harpel) ;  Ames,  1891  (P.  H.  Rolfs) ; 
still  occurs  between  Ames  and  Gilbert,  1911,  but  is  not  spreading. 

Mr.  J.  H.  Lees  reports  this  plant  as  having  been  introduced  into 
the  vicinity  of  Cedar  Palls  as  early  as  1890  and  as  occurring  near 
LeMars  in  1912. 
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Qomweed  (Orindelia  squarrosa  Dunal). 

Indigenous  to  western  Iowa,  rapidly  spreading  in  contigaous 

territory,  and  reported  from  Boone  and  Moingona,  as  abundant 

ill  borders  of  woods  along  Chicago  &  North  Western  Railway  in 

1890  and  still  spreading  in  1912;  reported  from  Keokuk,  1891 
(P.  H.  Rolfs) ;  Battle  Creek,  1895  (E.  G.  Preston) ;  Osgood,  1895 
(C.  A.  Wells) ;  Carbonado,  1895  (John  H.  Smith) ;  Smithland, 
1896  (J.  M.  Wrapp). 

Eclipta  {Eclipta  alba  Hassk.). 
Keokuk,  1877  (Geo.  E.  Ehinger),  1891  (P.  H.  Rolfs). 

Sunflower  (Seliatirthus  atmuus  L.)- 

Occadonal  in  Ames  and  other  parts  of  central  Iowa,  but  in 
western  Iowa  indigenous  and  very  abundant,  becoming  frequent 
as  far  as  Carroll  (Kelley)  1900;  Denison  and  Boone.  It  was  re- 
ported in  Boone  in  1871   (C.  E.  Bessey) ;  Ames,  1882;  Grinnell, 

1891  (M.  E.  Jones) ;  Keokuk,  1894  (P.  H.  Rolfs) ;  Muscatine,  1891 
(Reppert);  and  Marshalltown,  1891  (F.  C.  Stewart).  It  is  not 
abundant  except  in  a  few  localities  in  central  Iowa.  It  is  an  in- 
troduced plant  with  us. 

CONVOLVULACEAB.  MORNINQ-QLORY  FAMILY. 

Bindweed  {Convolvulus  arvensis). 
This  weed  is  of  long  standing  in  the  United  States.  It  is  men- 
tioned by  Torrey  in  his  Compendium  of  "The  Flora  of  the  North- 
em  and  Middle  States"  in  1826,  and  Dr.  Gray  in  his  first  edition 
of  his  manual  in  1848  gives  the  distribution  from  Massachusetts 
to  Pennsylvania,  Darlington,  in  1853,  states:  "This  foreigner 
has  gradually  extended  itself  among  us — and  will  probably  give 
our  farmers  much  trouble  if  they  do  not  carefully  guard  against 
it."  This  certainly  has  been  realized  in  many  of  the  central  and 
eastern  states.  The  statement  in  the  seventh  edition  of  Gray's 
manual  would  indicate  quite  general  distribution  in  the  region 
emhracpd  in  this  work.  The  fifth  edition  (1867)  states,  "fields 
near  the  coast;  likely  to  become  a  troublesome  weed."  Britton 
gives  its  distribution  from  Nova  Scotia  to  Kansas  (1901) ;  South 
Dakota,  Parker  (1903).  It  was  abundant  in  St.  Louis  in  1886 
and  was  reported  at  various  times  in  Iowa  as  a  troublesome  weed 
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before  1889.  Since  1887  it  has  been  well  established  in  Ames;  it 
was  reported  from  Ladora,  1895  (John  Hiltbrummer) ;  Dea  Moines, 
1896  (C.  N.  Page) ;  Weatgate,  1902  {P.  H.  Hinager)  ;  Port  Dodge, 
1912  (P.  "W.  Paige) ;  and  very  likely  occurs  in  other  places.  It 
was  first  introduced  as  a  cultivated  plant.  This  may  become  one 
of  the  most  pestiferous  of  our  perennial  weeds. 

EUPHORBIACEAE,  SPURGE  FAMILY. 
Snow-on-the-Mountain  {Euphorbia  marginata  Pursh.). 
Indigenous  to  western  Iowa.  Little  Rock,  Sioux  City,  Onawa, 
Council  Bluffs  and  Hawarden.  Naturalized  east.  Iowa  City,  1887 
(A.  S.  Hitchcock)  ;  Hamburg,  1888  (A.  S.  Hitchcock).  Abundant 
at  Denison,  1894;  Woodbine,  1894;  Vale,  abundant,  1894;  Missouri 
Valley,  Carroll,  1895,  abundant  (W.  Newell). 

GRAMINEAE,  GRASS  FAMILY. 
Squirrel-tail  Grass  or  Wild  Barley  (Hordeum  jubatwm  L.). 

This  plant  was  made  known  to  science  by  Linnaeus,  from  speci- 
mens found  in  Canada.  Dr.  Asa  Qray,  in  his  Manual  of  Botany 
of  Northern  United  States  in  1856,  gives  it^  distribution  as 
"marshes  and  moist  sands  of  the  sea  shore  and  the  northern  lakes." 
In  1868,  its  distribution  was  not  extended,  but  Watson  and  Coulter, 
who  revised  the  manual  (1890),  add  to  the  above  "and  westward." 
In  the  seventh  edition  of  Gray's  manual  the  distribution  is  given 
as  "coast  Labrador  to  New  Jersey  prairie  and  waste  ground, 
Ontario  to  Illinois,  Kansas,  and  westward."  It  evidently  is  very 
generally  distributed  throughout  the  United  States.  At  Ames, 
spetimens  have  been  received  from  Wyoming,  Colorado,  Nevada, 
New  Mexico,  Idaho,  Utah,  Montana,  Yellowstone  Park,  Illinois,  Ne- 
braska, the  Dakotas,  Minnesota,  Kansas  and  from  Argentine.  It 
has  also  been  reported  from  California,  Wisconsin,  Arkansas,  Mis- 
souri, Michigan,  Indiana,  Ohio,  New  York,  New  Jersey,  Massa- 
chusetts, Maine,  Canada  (in  many  parts),  Europe  (Russia),  and 
Siberia  in  Asia.'   A  truly  cosmopolitan  weed. 

We  are  without  exact  data  in  regard  to  its  early  appearance  in 
Iowa,  though  it  was  probably  native  in  portions  of  western  and 
northwestern  Iowa,  especially  where  the  soil  was  somewhat  broken 
up.  From  answers  received  it  would  seem  that  this  grass  has  been 
known  in  parts  of  Iowa  for  over  fifty  years,  but  it  is  only  during  the 
last  twenty-five  years  that  it  has  made  much  headway.     Though 
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possibly  native,  it  is  more  than  probable  that  this  weedy  grass  has 
come  into  our  state  from  the  west  as  well  as  the  eaat.  It  has  be- 
come so  thoroughly  at  home  in  many  parts  of  Iowa  that  no  one 
would  be  able  to  say,  except  for  the  records  we  have,  that  it  has 
not  always  been  indigenous. 

Forty  years  ago  this  weed  was  mentioned  by  Dr.  Bessey  as  oc- 
curring in  Iowa,  "found  along  railroads,  perhaps  introduced," 
being  noticed  at  Ames  especially.  It  undoubtedly  occurred  in 
other  parts  of  the  state,  but  could  not  have  been  abundant  or  its 
presence  would  have  been  noted.  Early  in  1876  Dr.  J.  C.  Arthur 
listed  the  plant  from  Iowa  without  locality.  Prof.  Halsted  refers 
to  the  weed  as  common,  but  not  excluding  valuable  plants.  He 
considered  it  an  introduced  plant.  One  other  botanist,  Prof.  A.  S- 
Hitcheoek,  listed  the  plant  from  Ames,  and  remarks:  "Waste 
places;  common."  The  plant  was  certainly  abundant  about  Ames 
in  1889,  when  I  came  here,  but  it  has  not  spread  quite  so  alarmingly 
as  prickly  lettuce  {Lactuca  scariola  L.).  In  July,  1895,  a  circular 
was  sent  out  to  some  correspondents  in  every  county  in  the  state 
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inclosing  a  specimen  and  requesting  information  in  regard  to  its 
introduction,  weedy  nature,  diseases,  etc.  Replies  were  received 
from  moat  of  the  correapondenta.-  From  this  information  it  ap- 
pears that  the  plant  has  been  in  parts  of  the  state  many  years, 
and  several  correspondents  reported  it  as  indigenous.  It  has  been 
in  Cedar  Kapids  for  57  years;  in  Carroll  county,  33  years;  Mason 
City,  45  years;  Hawkeye,  40  years;  Hampton,  37  years;  JefEeraon, 
40  years;  Mount  Pleasant,  36  years;  Cresco,  35  years;  Newton,  35 
years ;  Unity,  35  years ;  Iowa  City,  30  years ;  Shenandoah,  35  years ; 
Neola,  over  45  years;  Fort  Dodge,  50 -years;  Dedham,  35  years; 
Rossville,  45  years.  It  was  not,  however,  generally  distributed  in 
the  state.  But  it  has  shown  wonderful  aggressive  powers  and  now 
occurs  without  doubt  in  every  county  in  the  state. 

It  is  more  than  likely  that  in  Iowa,  at  least,  the  weed  has  spread 
from  three  sources:  (1)  Indigenous  plants  scattered  in  western 
and  northwestern  counties.  (2)  From  the  Great  Lakes,  where 
it  is  indigenous.  (3)  From  the  western  plains,  where  it  no  doubt 
was  indigenouB. 

LABIATAE,   MINT   FAMILY, 

Lance-leaved  Sage  {Salvia  lanceaefolia  Poir,). 

Indigenous  to  western  Iowa,    Council  Bluffs,  Fremont  county, 

Missouri  Valley,  Ames,  1890  (F.  A.  Sirrine) ;  Muscatine,  1890  (F. 

Reppert) ;  Des  Moines,  1895,  well  established;  Harlan,  1912  (Pam- 

mel). 

LEOUMINOSAE,  PULSE  FAMILY. 
Sweet  Clover  {MelHotvs  officinalis). 
Torrey,  in  1826,  gave  the  habitat  of  sweet  clover  as  "wet  mead- 
ows." Gray,  in  1848,  reports  it  for  the  east;  it  apparently  had  not 
reached  Pennsylvania,  since  it  is  not  recorded  by  Darlingion.  This 
plant  was  observed  in  the  vicinity  of  St.  Louis,  Missouri,  in  1887, 
and  in  Humboldt,  Iowa,  in  1892.  In  1894  it  was  abundant  in 
eastern  Colorado,  Fort  Collins,  Denver,  and  other  localities,  indi- 
cating naturalization  for  a  considerable  length  of  time.  As  yet 
it  is  not  common  in  central  Iowa,  though  it  was  abundant  in  Sioux 
City  and  Council  Bluffs  as  early  as  1895.  It  had  already  been  re- 
ported from  Iowa  City  by  Hitchcock  in  1889,  and  from  Muscatine 
by  Reppert  in  1891.  L.  H.  Pammel  found  it  in  Dakota  City  in 
1896,  and  R.  I.  Cratty  reported  it  from  Emmet  county  in  1903;  it 
is  rather  abundant  at  present  in  Scott  county. 
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White  Sweet  Clover  {MelUotus  alba  Lam.)- 
This  plant  ia  not  named  by  Torrey  in  1826,  but  in  1840  its  dis- 
tribution waa  given  by  Torrey  and  Gray  as  "Rich  soils,  along  rivers, 
New  York  and  New  England.  Introduced."  In  Flora  Cestrica, 
Darlington  says  that  it  appears  in  gardens  and  lots,  having  been 
natomlized  from  Europe.  In  1853  he  says  that  "this  coarse  hard 
stemmed  plant  has  been  partially  cultivated  by  some  amateur 
farmers ;  but  it  is  not  likely  to  supersede  the  herbs  now  in  general 
use  as  food  for  cattle."  In  the  first  edition  of  Oray's  Manual  its 
distribution  is  given  as  "adventitious  from  Europe."  The  same 
distribution  is  given  in  the  sixth  edition.  In  the  seventh  edition 
we  read,  "Roadsides,  etc.,  common.  (Nat.  from  Europe)."  In 
Iowa,  while  it  is  found  along  the  roadsides  everywhere,  the  dates 
given  with  the  following  localities  may  indicate  to  some  extent  how 
it  has  spread:  Vicinity  of  Ames,  1886;  Iowa  City,  1887  (A.  S. 
Hitchcock) ;  Emmet  county,  1888  (Cratty) ;  Ames,  found  frequent- 
ly, 1890  {J.  F.  Rolfs  and  P.  C.  Stewart) ;  Muscatine,  1891  (Rep- 
pert)  ;  Turin  and  Onawa,  1894  (L.  H.  Pammel) ;  Webster  City  and 
Postville,  1894;  Alden,  1895  (Stevens);  abundant  in  Moingona, 
Boone,  Slater,  Council  Bluffs  and  Sioux  City,  1895  (Pammel)  ;  Da- 
kota City,  1896  (Pammel);  Koasuth  county,  1897  (R.  I.  Cratty); 
Ogden,  1898;  Carroll,  1898;  Marahalltown  and  Des  Moines,  1902 
(Pammel).  It  was  introduced  into  the  vicinity  of  La  Crosse,  Wis- 
consin, as  a  forage  plant  in  1878  or  1879. 

Wild  Liquorice  (Qlycyrrhiza  Upidota  Nutt.). 
This  weed  was  reported  from  Grand  Junction,  1872  (C.  E.  Bes- 
sey),  and  Harrison  county,  1875  (Rev.  Burgess);  Ontario,  1886 
(Hitchcock);  Ames,  1889  (Hitchcock);  Greenfield,  1891  (F.  C. 
Stewart).  Spreading  near  Greenfield,  undoubtedly  introduced,  in- 
digenous to  western  and  northwestern  Iowa.  It  was  spreading  at 
Little  Rock,  1893  (C.  R.  Ball);  Hull,  1895  (W.  Newell);  Logan, 
1895;  Counoil  Bluffs,  LeMars.  1896  (W.  J.  Newell);  Lenox,  1896 
(J.  L.  n.). 

Stone  Clover  {TrifoHum  arvense  L.). 
Collected  by  Professor  Bessey  in  1871,  has  not  been  found  since. 

Hop  Clover  (TrifoUum  agrarium  L.). 
Reported  by  Hitchoek  from  Ames  in  1886,  has  not  been  found 
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Low  Hop  Clover  {Trifolium  procumbens  L.). 
Ames,  1882  (Hitehcoct) ;  Iowa  City,  1884  (Hitchcock).    It  is  now 
frequent  in  Ames;  also  in  northeasteni  Iowa,  in  Waukon,  Decorah 
and  Dubuque,  also  in  Clayton  county, 

Dakota  Vetch  {Hosackia  purshiatia  Benth.). 

Indigenous  to  the  loess  of  Iowa  along  Missouri  river.  Sioux  City, 
naturalized.     Boone,  1895  (G.  W.  Carver). 

Black  medick  (Medicago  lupulina). 

Reported  by  Dr.  John  Torrey  in  1826  as  occurring  in  fields,  also 
by  Dr.  Gray  in  1848  and  Dr.  Darlington  in  1853.  In  the  fifth 
edition  of  Gray'a  manual  it  was  said  to  be  "adventitious  from  Eu- 
rope in  waste  places."  Britton,  in  1901,  states,  "In  fields  and 
waste  places,  common  only  throughout  our  area."  It  was  found  in 
Kossuth  county,  Iowa,  in  1898;  at  Ames,  1871  (C.  E.  Bessey) ; 
1898  (A.  F.  Sample  and  E.  R.  Hodson).  Mr.  F.  W.  Paige  records 
having  seen  it  in  Port  Dodge  about  1900. 

MALVACEAE,  MALLOW  FAMILY. 

Shoo-fly   {Hibisctis  trwnum). 

Reported  in  the  first  edition  of  Gray's  manual  in  1848.     It  is 

also  mentioned  by  Darlington  in  1853  as  occurring  in  gardens  and 

lots.     The  fifth  edition  of  Gray's  manual  states,  "advanced  from 

Europe."    The  seventh  edition  gives  "a  wide  distribution,  culti- 


F:a.  S65.     Shoo-fly   (mbUcus  trionum).     Thia   weed  was  widely  dlBtrlbuted  ■ 

an  oniainentBl  plant. 

(DrawlnR  by  Charlotte  M.   King.) 
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vated  and  waste  ground,  rather  local."  This  weed  was  eommoii  in 
Texas  in  1888  and  loeal  in  a  good  many  connties  in  Iowa  in  1909. 
In  Iowa  it  has  been  reported  as  follows:  Payette,  1894  (Bruce 
Pink) ;  WinterBet,  1895  (G.  W.  darver) ;  Waterloo,  1904  (B.  D. 
Roberts). 

Indian  Ulallow  or  Butterprint  {AbttHlon  theophrasti). 

This  weed  is  not  mentioned  by  Torrey,  1826,  nor  in  the  first 
edition  of  Gray's  manaal,  1848,  but  is  recorded  by  Darlington  in 
1853.  This  foreign  weed  is  becoming  rather  troublesome  in  colti- 
vated  grounds  in  Iowa.  It  was  more  or  less  common  in  the  vicinity 
of  LaCrosse  in  1883 ;  was  abundant  in  Iowa  in  1886. 

ONAGRACEAE,  EVENING  PRIMROSE  FAMILY. 

Evening  Primrose  (Oenothera  biennis). 

This  American  weed  became  a  settler  of  Padua,  Italy,  in  1612. 
Since  then  it  has  spread  to  every  country  of  Europe  and  is  recog- 
nized as  one  of  the  most  common  weeds  of  the  continent,  although 
it  does  not  have  as  good  a  means  of  dissemination  as  many  other 
weeds,  like  the  dandelion,  thistle,  boll  thistle,  etc.  The  small 
seeds  of  this  plant  may  end  perhaps  frequently  do  ding  to  hoofs 
of  animals  and  with  mud  may  be  carried  by  the  feet  of  birds. 

PLANTAGINACEAE.    PLANTAIN    FAMILY. 

Buckhom   {Plantago  lam:eolata). 

This  weed  seems  to  have  been  pretty  well  established  in  the 
eastern  states,  when  the  first  edition  of  Gray's  manual  was  pub- 
lished in  1848,  as  it  was  reported  as  common.  John  Torrey,  in  a 
compendium  of  the  Flora  of  the  Northern  and  Middle  States,  pub- 
lished in  1826,  describes  the  weed,  indicating  that  it  was  evidently 
pretty  well  established.  Darlington,  in  his  Flora  Cestriea,  1853, 
states,  "this  weed  is  extensively  naturalized  and  more  abundant 
than  welcome  in  upland  pastures."  In  the  fifth  edition  of  Gray's 
manual  the  distribution  is  given  as  "dry  fields,  common  eastward," 
1867.  The  seventh  edition  indicates  a  wider  distribution,  and 
Britton  in  1901  indicates  a  distribution  from  New  Brunswick  to 
northwest  territory,  Florida  and  Canada.  It  was  observed  in  the 
vicinity  of  LaCrosse,  "Wisconsin,  in  1892,  and  as  early  as  1874  in 
Ames  (C.  E.  Peterson).    F.  W.  Paige  records  it  from  Port  Doi^ 
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in  1899.  It  is  reported  as  quite  common  now  in  many  counties  of 
the  state,  being  generally  diatributed  with  clover  seed.  It  has  also 
been  reported  in  Ames,  1890  (P.  A.  Sirrine  and  L.  H.  Pammel) ; 
1894  (G.  "W.  Carver) ;  Hartley,  1905  (W.  B.  Elliott) ;  Audubon, 
1906  (A.  H.  Edwards) ;  Ames,  1909  (M.  Clapper) ;  Fayette  (Brupe 
Fink)  J  Maynard  (A.  F.  Crawford) . 

PHTTOLACCACBAB,  POKEWEBD  FAMILY. 

Pokeweed  {Phytolacca  decandra  L.) . 

Grinnell,  1889  (A.  S.  Hitchcock) ;  Muscatine,  1891  (F.  Beppert)  ; 
Ames,  1894  (L.  H.  Pammel).     A  waif;  not  established. 

POLYGONACEAE,  BUCKWHEAT  FAMILY. 

Patience  Dock   {Bumex  patientia  h.). 

Boone  (6.  W.  Carver).    Established.    Escaped  from  cultivation. 

Prince's  Feather  (Polygonum  orientate  L.). 

Muscatine,  1890  (F.  Reppert) ;  Onawa,  1894;  .Clinton,  1897 
(Pammel) , 

PORTULACACEAB,  PURSLANE  FAMILY. 

Purslane  (Portvlaca  oleracea). 

Cultivated  in  Massachusetts  in  1672  and  since  has  spread  to 
every  part  of  the  United  States,  appearing  like  an  indigenous 
plant.  It  is  likewise  common  ,in  Germany,  Holland,  England, 
France  and  other  European  countries  and  in  Australia.  A  cos- 
mopolitan weed. 
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SOLANACEAE,  POTATO  FAMILY. 

Horse  Nettle  (Solanum  carolinense) . 

This  weed  is  a  most  troublesome  species  in  southern  Iowa.  It 
was  reported  in  the  southeastern  part  of  the  state  as  early  as 
1876  and  has  gradually  moved  northward  until  at  present  it 
is  well  scattered  over  the  state.  In  Nebraska,  Aaghey  had  found 
it  in  1875,  and  it  was  reported  in  "Weeping  Water  by  T.  A.  Will- 
iams in  1889 ;  in  Illinois  it  had  been  known  for  half  a  century  near 
Peoria  (Brendel) ;  Port  Byron,  1894  (Pammel)  ;  South  Chicago 
(Higbee  and  Kaddin) ;  Delaware,  Newcastle  county,  1860  (Tat- 
nall) ;  Pennsylvania,  1823  (Humphrey  Marshall  and  Beck) ;  West- 
chester, 1853  (Darlington)  ;  New  Jersey,  1887  (Halsted  and  Brit- 
ton) ;    New    York,    1888;    Buffalo,    1864    (Clinton);    Cincinnati, 


FW.  EST.  HotHO  Nettle  (Solanum  caroUnente). 
iouthern  atatea ;  rapidly  spreading  northward. 
b.   flower;   d,   seeds:  c,   seed   enlarged. 

(After  Dewey,  U.   S.   DepL  Agr.) 
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Ohio,  1889  (James) ;  central  and  sontbern  Ohio,  1860  (Newberry)  ; 
Grand  Rapids,  Michigan,  1886  (Crozier) ;  Topeka,  Kansas,  1883 
(Popenoe) ;  Connecticut,  Iowa,  IHinois  and  Michigan.  Within 
fifty  years  this  perennial  weed  has  extended  its  range  northward 
in  Iowa  over  150  milea.  This  has  been  possible  because  of  ita 
deep  roots.  Darlington,  in  his  Flora  Cestrica,  states  that  it  waa 
introduced  by  the  late  Humphrey  Marshall  into  his  botanical  gar- 
den at  Marsballtown. 

It  waa  reported  from  Nashville,  Tennessee,  in  1871  by  Qattinger; 
St,  Louis,  1879,  by  Eggert,  and  abundant  in  western  Missouri  in 
1886  (S.  M.  Tracy) ;  Rhode  Island,  1887  (J.  L.  Bennett) ;  Wiscon- 
sin, Watertown,  1887  (L.  H.  Pammel) ;  Indiana,  Dune  Park,  1890 
(Higbee  and  Raddin,  BoUey,  Arthur);  Illinois,  1891  (Brendel). 
In  Iowa  it  was  reported  from  Emmet  county,  1875  (Cratty) ;  south- 
eastern Iowa,  1876 ;  Fremont  county  and  Council  Bluffs,  1883  (Ar- 
thur) ;  Ames,  1886  (Halsted) ;  Agency,  1888  (Mrs.  Richman) ;  Car- 
roll county,  1890  (T.  T.  Rutledge)  ;  Grand  Junction,  1890  (Pam- 
mel) ;  Polk  City  and  Mt.  Pleasant,  1891  (L.  H.  Pammel  and  J.  H. 
Mills) ;  Fontanelle,  1892 ;  Denison,  1893  (J.  Rollins) ;  Coming,  1893 
(W.  L.  Abbey) ;  Iowa  City,  1893  (Fitzpatrick) ;  Springdale,  1894; 
Plattesville,  1894  (Studley) ;  Postville,  1894  (Orr) ;  Mt.  Ayr,  Guth- 
rie  Center  and  Story  county,  1894  (Sale,  Ashton  and  Pammel); 
Des  Moines,  1895  (Carver) ;  Decatur  county  and  Des  Moines 
county,  1896  (Fitzpatrick);  Webster  City,  1897  (Garber);  Shel- 
dahl,  1898  (Pammel);  Yorkshire,  1899  (Stokes);  Dallas  Center, 
1902  (C.  B.  Royer) ;  Mondamin,  1903  (A.  Spooner) ;  Cooper,  1903 
(Squires);  Afton,  1904  (Geo.  Williams);  Audubon,  1905  (J.  N. 
Eskech) ;  Keota,  1905  (Klein) ;  Ijdderdale,  1907  (Mrs.  Sander- 
son) ;  Reinbeck,  1907  (Fred  Wilcox) ;  La  Porte,  1908  (R.  S. 
Meath);  Algona,  1912  (A.  Hutchinson);  Collins,  1912  (J.  Leon- 
ard) ;  Brandon,  1912  (Roster) ;  Whitten,  1912  (Parrish)  ;  Ontario, 
1884  (Fletcher);  Germany,  Mulbausen,  1893  (Soberer  Schorler) ; 
Denmark,  1895  (Ostenfeld). 

Buffalo  Bur  {Sotanum  rostratum). 
Has  been  reported  frequently  to  me  during  the  last  few  years. 
The  number  of  specimens  sent  from  Iowa  correspondents  during 
the  season  1911  and  1912  was  numerous,  indicating  a  rapid  spread 
in  many  different  parts  of  the  state.  It  has  always  been  a  native 
to  the  plains,  finding  a  congenial  home  in  the  buffalo  wallows. 
It  waa  reported  by  Hartweg  in  1837  m  being  seen  north  of  the 
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city  of  Mexico;  by  Bexar  in  Texas  in  1828,  Id  Bock  Creek  by 
Fendler  in  1847,  and  in  El  Paso  in  1849;  and  by  Geyer  from 
Pierre,  South  Dakota,  in  1839.  Nearly  all  of  the  early  eollectore, 
as  Rothrock,  Parry,  Fendler,  Geyer,  Hayden,  Brandegee,  Pahner, 
mention  this  weed.  It  is  generally  believed  to  have  become  rapidly 
diflfused  in  Texas  after  1865. 

Jimson  Weed  (Datura  stramonium). 
Found  everywhere  in  Iowa  and  in  many  parts  of  the  United 
States  from  the  Atlantic  to  the  Pacific.  Common  in  eastern  North 
America  for  more  than  seventy-five  years.  It  is  mentioned  by 
Darlington,  1847,  and  Gray,  1848,  states  that  it  is  a  well  known 
weed.  The  date  of  its  appearance  in  Europe  is  not  given  by  Ratze- 
burg,  Kabscb  notes  that  the  thorn  apple  was  introduced  from  India 
by  gypsies.  The  plant  is  native  to  India  where  its  poisonous  prop- 
erties were  long  known.  The  5th  and  6th  editions  of  Gray's 
Manual  indicate  a  wide  distribution  in  eastern  North  America.  It 
was  common  in  western  "Wisconsin  in  1881.  Cratty  states  that  it 
was  rare  in  Emmet  county,  Iowa,  in  1881. 

UMBELLIFERAE,  CARROT  FAMILY. 
Wild  Carrot  (Daucus  carota  L.), 
This  was  reported  by  Dr.  Torrey  as  occurring  in  fields  in  the 
northern  and  middle  states  in  1826.  Dr.  Gray  records  it  as  common 
in  1848;  Darlington,  in  1857,  states  that  "this  foreigner  is  ex- 
tensively naturalized  and  becoming  more  troublesome  from  the 
culpable  negligence  of  our  farmere."  In  hia  5th  edition.  Dr.  Gray, 
in  1867,  states  "advanced  from  Europe."  Id  the  7th  edition,  1908, 
Robinson  and  Pemald  state  "fields  and  waste  places,  a  pernicious 
weed"  indicating  a  general  distribution.  Britton,  1901,  states 
"common  throughout  our  area"  and  the  writer  knew  this  weed  in 
western  Wiscoiisin,  in  1880.  In  some  places  it  was  pretty  well 
naturalized.  Occasional  specimens  were  found  by  the  writer  in 
1889,  in  Iowa.  It  had  previously  been  reported  by  Halsted  and 
Arthur.  It  began  to  spread  quite  rapidly  in  1904,  F.  W.  Paige 
reports  it  from  Ft.  Dodge  in  1909.  It  is  now  reported  quite  fre- 
quently from  different  places  in  the  state.  The  following  are  a 
few  of  the  localities:  Greenfield,  1891  (F.  C.  Stewart) ;  Earlham, 
1903  (J.  Long) ;  Carroltou,  1904  (E.  C.  Schreiber) ;  Zearing,  1904 
(E.  E.  Sparrow);  Hawarden,  1905  (C.  S.  McCarty) ;  Hartley, 
1905   (W.  B.   Elliott);  Panora,   1906    (L.  J.  Hooper);  Marshall 
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Probably  first  apreod 


county,  1906  {W.  R.  Moninger) ;  Whiting,  1907  (W.  S.  Whiting) 
Allerton,  1907  (J.  H.  Duncan);  Lamoni,  1907  (T.  L.  Naftsger) 
Blflckhawk  county,  1907  (Pammel)  ;  Ames,  1909  (J.  R.  Campbell) 
Polk  county,  1910  (Pammel);  Rippey,  1910  (Osbora) ;  Dumont, 
1910  (Titus);  Libertyville.  1911  (Armstrong);  Bedford,  1911 
(Spaeht);  Glidden,  1912  (Walters);  Kelley  and  Ledges,  1912 
(Pammel), 

Poison  Hemlock  (Conium  maculatum). 
This  weed  was  reported  by  Dr.  John  Torrey  in  1826  as  occurring 
on  roadsides.  It  is  mentioned  by  Dr.  Gray  in  1848  as  occurring  in 
waste  places.  Britton  in  1901  records  it  from  Quebec  to  Michigan 
and  Indiana,  California,  and  Mexico.  Robinson  and  Femald  in 
the  7th  edition  of  Gray's  Manual  indicate  "to  Pennsylvania,"  the 
same  distribution  that  Britton  gives.     It  is  not,  however,  common 
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in  tbe  Missuaippi  valley.  It  was  reported  from  Pottawattamie 
coonty,  Iowa,  in  1909  and  it  was  abundant  in  Salt  Lake  City, 
Utah,  in  1908  where  it  evidently  had  been  naturalized  for  some 
time.  It  was  abundant  in  places  in  the  Sacramento  Valley  in  1912 
indicating  naturalization  for  some  time.  Brewer  and  Watson  in 
Botany  of  California  (1876)  state  "Sparingly  naturalized." 
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MEDICINAL  WEEDS  OF  IOWA. 

In  the  United  States,  the  raising  of  drug  plants  has  never  re* 
eeived  the  commercial  attention  that  has  been  devoted  to  this 
branch  of  agricnlture  abroad.  As  a  reault,  we  are  importing 
regularly  for  the  drug  trade  thousands  of  pounds  of  dried  plants 
that  might  be  raised  in  this  country.  Among  them  are  many 
weeds,  aa,  quack  grass  and  mustard  that,  to  us,  are  pests  to  be 
eradicated  as  quickly  as  poBsible.  Not  that  it  would  be  wise  to 
devote  good  agricultural  land  to  raising  medicinal  weeds  but  as 
by-products  these  are  of  value.  The  word  "weed"  is  used  ad- 
visedly ;  for,  while  many  of  our  vegetable  drugs  come  from  plants 
which  in  this  country  are  not  weeds,  it  is  undoubtedly  true  that 
many  drug  plants  are  noxious  weeds  in  the  country  in  which  they 
were  first  applied  medicinally.  This  is  illustrated  by  such  weeds 
as  quack  grass,  the  mustards,  the  docks,  tansy^  and  dandelion,  all 
of  which  are  official  in  the  U.  S.  P, 

As  early  aa  the  days  of  Dioscorides  the  physician  was  the 
herbalist,  and  his  knowledge  of  the  active  principles  of  plants  was 
his  stock  in  trade.  Among  semi-civilized  and  barbarous  peoples 
the  same  thing  is  true  today. 

While  very  many  of  the  plants  formerly  considered  medicinal 
are  at  present  discredited,  a  sufficient  number  remains  to  make 
raising  drug  plants  a  profitable  industry. 

The  literature  of  medical  botany,  if  we  include  the  "Herballs" 
is  quite  voluminous.  In  Germany,  in  1787,  Schoepf  published  the 
"Materia  medica  americana,  potissimum  regni  vegetabilis"  in 
which  he  listed  three  hundred  and  sixty  medicinal  plants  which  he 
had  collected  among  the  American  Indians;  but  he  stated  that 
there  were  actually  over  seven  hundred  in  nse.  Between  1817  and 
1821  Jacob  Bigelow  published  three  volumes  of  the  "American 
Medical  Botany;  being  a  collection  of  the  native  medical  plants 
of  the  IT,  S."  in  which  he  listed  fifty  plants,  each  illustrated  by 
colored  plates.  William  Barton,  about  the  same  time,  published 
"Vegetable  materia  medica  of  the  U.  S. ;  or  medical  botany  contain- 
ing a  botanical,  general,  and  medical  history  of  medicinal  plants 
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indigenous  to  the  TJnited  States,"  in  which  fifty  plants  were  de- 
scribed and  illnstrated.  The  high  price  of  these  books,  however, 
necessarily  limited  their  distribution. 

In  Bafineaque's  "Medici'al  Flora,"  published  in  182S  and  1830, 
one  hundred  and  five  plants  are-  named  as  being  native  North 
Affleri<»in  plants.  Among  those  listed  are  such  weeds  as  mayweed, 
butterfly  weed,  wormseed,  wild  hemlock,  cowbane,  thorn-apple, 
fleabane,  boneset,  Joe-Pye  weed  and  mullein. 

The  most  complete  work  of  recent  years  is  Millspaug^  's  American 
Medicinal  Plants  in  which  he  describes  and  illustrates  with  colored 
plat«s  180  medicinal  plants  native  in  the  ITnited  States  and  recog- 
nized by  homeopathic  physicians  as  of  therapeutic  value.  He  alsd 
adds  to  each  description,  the  active  principles  of  the  plant  in  ques- 
tion, the  method  of  preparation  and  the  physiological  action  of  the 
dmgs  derived  therefrom.  In  addition  to  the  one  hundred  and 
eighty  plants  fully  described,  he  mentions  hxmdreds  of  others  that 
are  known  to  the  profession  but  are  not  native  to  the  ITnited 
States,  making  in  all  so  satisfactory  a  treatise  that  for  many  years 
it  must  remain  our  most  reliable  source  of  information  in  this  line. 
In  Dr.  Pammel's  Manual  of  Poisonous  Plants,  many  medicinal 
weeds  not  of  a  poisonous  nature  are  listed  among  the  economic 
plants. 

The  United  States  Department  of  Agriculture  has  issued  a  num- 
ber of  bulletins  containing  references  to  medicinal  weeds,  which 
are  listed  in  the  biblic^p-aphy  at  the  end  of  the  volume. 

Many  plants  not  listed  as  official  in  the  United  States  Phar- 
macopceia  have,  nevertheless,  value  as  commercial  products.  Such, 
far  instance,  is  true  of  the  wormseed  plant  which,  although  not 
recognized  in  our  Pharmacopoeia,  brings  from  6  to  8  cents  per 
pound  in  the  drug  market. 

Qusck  grass  {Agropyron  repena)  is  the  only  weed  of  the  grass 
family  that  is  oflBcial  in  the  U.  S.  P.  A  fluid  extract  from  the 
rhizome  of  this  plant  sold  under  the  name  of  dog  grass  or  tritienm 
is  a  remedy  in  kidney  and  bladder  troubles. 

The  roots  of  various  docks  of  the  Iowa  species  are  official.  Bitter 
dock  {Rumex  obtusifoUus)  and  yellow  dock  {B.  crispus)  are  rated 
at  2  to  8  cents  per  pound  and  form  the  basis  of  various  blood 
pariflers.  The  leaves  of  sheep  sorrel  {R.  acetoseUa)  while  not 
official,  are  of  market  value. 
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Fio.   Gt9.     Quack  Grass   (Aeropj/ron  repens).     The  root-slock  used  for  bladder 

trouble. 

(Drawing  bjr  Charlotte  M.  King.) 

The  entire  herb  of  water  pepper  (Polygonu.m  hydropiper)  when 
decanted  with  alcohol  forms  a  valuable  diuretic,  but  is  not  recc^- 
nized  in  the  Pharmacopceia. 

The  entire  leafy  part  of  the  American  wormseed  (Chenopodium 
ambrosioides)  is  valued  for  its  anthelmintic  properties.  Oil  from 
the  fruit  Ib  official  and  sells  for  $1.50  per  pound. 
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Of  the  Phytolaccaeeae,  pokeweed  (Phytolacca  decandra)  has  long 
been  considered  of  medicinal  valne.  The  berries,  collected  when 
m'&tnre,  axe  rated  at  5  cents  per  pound;  the  roots  at  2  to  5  cents; 
although  not  ofBcial  the?  are  the  basis  of  remedies  for  Tarioos 
diseases  of  the  skin  and  blood,  especially  in  allaymg  rhemnatism. 

In  the  order  CaryophyUaeeae  is  the  corn-cockle  (Agrostemma 
githago) ,  the  powdered  seeds  of  which  are  the  basis  of  a  remedy 
used  to  cleanse  the  blood  in  certain  skin  diseases. 

Chickweed  (StelUtria  media)  formerly  had  some  reputation  as 
an  alterative  but  is  now  used  very  seldom. 

Among  the  Crudferae  are  several  weeds  that  are  recognized  as 
medicinal.  The  most  important  are  the  mngtards,  the  seeds  of 
which  are  official  and  sell  at  S  to  6  cents  per  pound.  Both  the  black 
mustard  (Bratstca  nigra)  and  the  white  mustard  (B.  alba)  are  col- 
lected for  this  purpose  and  are  used  principally  in  making  plasters 
and  poultices  but  occasionally  are  administered  in  cases  of  dys- 
pepraa.    They  are  emetic  when  given  in  large  doses. 

The  shepherd's  purse  (Captella  bursa-pastoris)  is  not  official. 
At  one  tune  it  was  considered  of  value  as  a  tonic,  astringent,  and 
antiscorbutic  but  has  fallen  into  disuse  except  when  occasionally 
applied  as  an  astringent  in  hemorrhages. 

Among  the  Malvaceae  is  a  dooryard  weed,  common  mallow  {Malva 
rotundifolia) ,  the  whole  plant  of  which  is  sometimes  applied  locally 
as  a  poultice  or  internally  as  a  demulcents 

A  decoction  of  the  dried  plant  of  the  civening  priuLrose  (Oenoth- 
era biennis),  a  member  of  the  Owigraceae,  is  a  remedy  in  cases  of 
infantile  eruptions,  spasmodic  asthma  and  Madder  trouble. 

An  introduced  weed  of  the  Leguminosae  is  noted;  the  yellow 
sweet  clover  (Melilolus  officinalis),  the  seeds  of  which  boiled  with 
lard  are  sometimes  made  into  a  salve  which  is  applied  to  ulcers 
and  open  indolent  sores,  the  remedy  proving  efficacious. 

Among  the  UmbeUiferae  are  the  caraway  (Carum  carvi),  the  root 
of  which  is  sometimes  ground  into  a  poultice  and  the  fruit  and 
leaves  of  which  are  diuretic  and  stimulant;  the  poison  hemlock 
(Conium  maculatum) ,  the  root  of  which  is  deadly  poisonous,  al- 
though the  unripe  fruit,  dried  and  preserved,  is  official,  selling  at 
8  ccnls  per  pound,  and  the  leaves,  though  not  official,  are  sometimes 
applied  in  cases  of  rheumatism,  neuralgia  or  asthma  to  sooth  the 
nerves;  and  the  water  hemlock  (Cicula  maculata),  sometimes  sub- 
stituted for  cowbane. 
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Two  of  the  Milkweeda  (Aaelepias  incamata  and  A.  syriaca)  are 
listed  as  medicinal,  an  extract  from  the  root  alone  being  ased. 
This  is  a  diaphoretic  and  vbb  formeriy  applied  in  acute  pnlmonary 
and  bronchial  afifections  and  in  rbemnatism.  Althoagh  at  present 
it  has  fallen  somewhat  into  diBreptite,  it  is  sometimes  given  in  cases 
of  dropsy. 

A  tinctnre  from  the  whole  plant  of  bindweed  {Convolvulus 
orvenais),  of  the  family  Convolvulaceae,  is  sometimes  ased  as  a* 
diuretic  or  gentle  laxative. 

The  leaves  and  root  of  one  of  the  Borasinaceae,  hound's  tongoe 
[GyTwglossum  officinale),  are  both  medicinal,  the  latter  being  some- 
what narcotic.     The  leaves  were  at  one  time  used  as  a  styptic. 

Of  the  Verbevaceae  we  find  records  of  the  use  of  the  root  and 
green  parts  of  vervain  (Verbena  hasUeta)  which  were  substituted 
occauonally  for  boneset  in  fevers  and  agues.  They  are  emetic  and 
expectorant. 

The  Labiate,  self-heal  {PruneUa  vulgaris),  is  an  astringent  bat 
by  no  means  is  the  universal  curative  agent  that  its  name  would 
suggest. 

Catnip  (Nepeta  cataria)  no  longer  official,  nevertheless  is  rated 
at  2  to  8  cents  per  pound  for  leaves  and  flowering  tops,  the  coarse 
stems  being  rejected.  A  decoction  from  these  parts  is  a  mild  stimu- 
lant and  tonic,  being  rather  quieting  in  effect. 

Motherwort  {Leonurus  cardiaoa)  has  similar  properties. 

The  family  Solanaceae  is  very  important  medicinally,  as  it  fur- 
nishes at  least  twenty  drugs  to  the  trade,  of  which  the  most  im- 
portant is  belladonna.  Of  the  Iowa  weeds  Jimson  {Datura  rfrff- 
monium)  is  the  best  known.  The  leaves  and  seeds  are  ofBcial,  the 
former  being  rated  at  2^  to  8  cents  and  the  latter  at  3  to  7  eenta 
per  pound.  The  leaves  are  applied  in  cases  of  asthma  and  the' 
seeds  in  spasmodic  diseases  affecting  the  respiratory  tract.  Datura 
taitula  is  sometimes  used  in  the  same  manner. 

The  black  nightshade  (Solan-um  nigrum)  is  especially  valuable  as 
a  resolvent  but  its  use  is  no  longer  prevalent.  In  some  parts  of 
Iowa  the  bruised  leaves  are  considered  an  unfailing  remedy  in  cases 
of  ivy  poisoning. 

The  root  leaves  and  berries  of  horse  nettle  {8.  carolinense)  are 
mentioned  by  Alice  Henkel  as  being  medicinal  though  not  official. 

Of  the  Scropkulariaceae,  the  cosmopolitan  mullein  weed  {Ver- 
bascum  Ihapsus)  possesses  considerable  market  value  although  it  is 
not  recognized  by  the  XT.  S.  P.  as  official.    The  dried  leaves  retail 
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at  2^  to  5  cente  and  the  flowers  at  25  to  75  cents  per  pound.  A 
■  tinctnre  from  these  is  a  recognized  remedy  in  coughs  and  catarrh. 
It  quiets  oerroas  irritation  and  relieves  inflammation. 

The  uses  of  the  plantains  {Ptantago)  are  various.  The  fresh 
leaves  are  sometimes  applied  to  woonds  or  chronic  sores.  The 
seeds  steeped  in  milk  form  a  remedy  used  in  checking  hemorrhages 
from  mucous  surfaces  and  in  dysentery.  Almost  every  part  of  the 
plant  at  some  time  has  been  recorded  as  medicinal.  The  fibers  from 
the  leaves  were  thought  to  be  an  unfailing  remedy  for  toothache, 
the  fiber,  however,  being  placed  in  the  ear  on  the  side  of  the  tooth 
affected  rather  than  about  the  tooth  itself.  Plantain  is  also  an 
antidote  to  snake  bites.  A  decoction  of  the  root  was  sometimes  ad- 
ministered in  cases  of  intermittent  fever. 

In  short  it  would  seem  possible  for  one  to  have  quite  a  complete 
medical  dispensary  in  his  own  dooryard  without  care  or  expense. 

The  family  Compositae  undoubtedly  contains  a  larger  number  of 
medicinal  genera  than  any  other  plant  family. 

A  decoction  made  from  the  whole  herb  of  yarrow  {Achillea 
mUlefolium)  is  a  bladder  medicine  and  is  administered  sometimes 
in  cases  of  hemorrhage  or  catarrh.  The  ragweed  {Ambrosia  ar- 
femisiae folia)  is  used  in  similar  cases.  The  mayweed  {Antkemia 
cotiila)  furnishes  a  bitter  stimulant  and  tonic  in  aid  of  digestion. 
From  the  leaves  may  be  made  a  fermentation  which  relieves  pain 
and  inflammation,  sprains  and  bruises ;  none  of  the  lest  three  named 
is  official. 

The  burdock  {Arcttum  lappa),  however,  is  recognized  in  tie 
U.  S.  P.  Its  fresh  root  gathered  in  autumn  retails  at  3  to  8  cents 
and  seeds  at  5  to  10  cents  per  pound.  These  are  both  useful  in 
preparations  against  blood  and  skin  diseases.  The  leaves  are  some- 
times applied  externally  as  cooling  poultices. 

An  infusion  of  the  root  of  chicory  {Cichorium  intybus)  is  some- 
times offered  to  increase  the  appetite  and  to  aid  digestion.  A  decoc- 
tion from  fireweed  {Erechtites  hieracifolia)  is  an  alterative  and  is 
applied  in  cases  of  dysentery.  The  oil  of  horseweed  {Erigeron 
catiadensc)  is  official,  the  herb  being  rated  at  6  to  8  cents  per  pound. 
The  plant  has  been  known  locally  as  "blood  stanch"  and,  as  th© 
name  implies,  was  used  in  arresting  hemorrhages  and  bleeding  from 
wounds. 

According  to  Millspaugh  this  use  of  the  plants  is  practiced  today 
among  the  North  American  Indiana.  The  oil  only  is  ofBeial.  The 
various  local  names  of  Eupatorium  perfolialum,  boneset,  feverwort. 
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or  agneweed,  indicate  the  uses  of  the  plant.  It  is  tonic,  diaphoretic, 
emetic,  or  cathartic  according  to  the  size  of  the  dose  admioiBtered ; 
the  root  of  the  white  snaberoot  (E,  urticaefolium)  is  also  of  com- 
mercial importance,  being  rated  at  2  to  8  cents  per  pound.  The 
Joe-Pye  weed  {E.  purpureum)  has  uses  somewhat  similar  to  the 
preceding  but  is  also  a  diuretic  and  is  valuable  in  cases  of  jaundice, 
dropsy,  rheumatism  or  gout. 

The  leaves  and  flowering  tops  of  the  scaly  grindelia  {OriTulelia 
sqvarrosa)  are  the  basis  of  a  remedy  against  asthma  and  are  also 
sometimes  made  into  a  poultice  to  apply  in  cases  of  ivy  poisoning. 
The  sneezeweed  (Helenium  wutumnale)  is  a  tonic  and  diaphoretic; 
the  powdered  flowers  are  sometimes  snuffed  to  relieve  aflfectiona  of 
the  nasal  passages.  The  wild  lettuce  {Lactuca  canadensis),  once 
considered  a  substitute  for  opium,  is  an  anodyne,  a  diaphoretie, 
and  a  diuretic,  and  is  applied  principally  in  nervous  complaints. 
Tansy  {Tanacetum  viUgare)  is  ofBeial  in  the  U.  S.  P.,  the  leaves 
and  flowering  tops  being  rated  at  3  to  €  cents  per  poond.  It  is  a 
well  known  but  poisonous  vermifuge. 

The  root  of  the  dandelion  {Taraxacum  officinale),  collected  in 
autumn,  is  oflicial,  selling  at  4  to  6  cents  per  pound.  A  decoction 
from  this  is  a  tonic  in  cases  of  dyspepsia  and  diseases  of  the  liver. 
A  hair  tonic  is  also  made  from  it. 

Undoubtedly  this  list  could  be  greatly  extended  were  it  possible 
to  obtain  information  in  regard  to  all  cases  of  home  use  of  native 
drug  plants.  Unfortunately  few  written  records  are  obtainable 
and  one  is  obliged  to  depend  largely  on  tradition  handed  down  by 
word  of  mouth. 

There  is  undeniably  an  opening  in  Iowa  for  raising  and  market- 
ing medicinal  plants  and  a  few  words  in  this  line  may  not  be  out 
of  place  at  this  point. 

For  the  profitable  marketing  of  drug  plants  it  is  necessary  that 
the  plants  be  suitably  prepared,  that  is,  that  they  be  thoroughly 
cleaned  and  well  cured.  To  be  cleaned  they  must  be  freed  from 
all  foreign  substances,  whether  dirt,  sand,  insects,  or  fragments  of 
other  plants;  when  cured  properly,  they  have  been  picked  at  the 
right  season,  and  have  been  dried  so  as  to  retain  so  far  as  possible 
their  characteriatie  color.  If  the  leafy  part  is  sought  for  the  trade, 
the  plant  should  be  cut  when  in  flower  or  before  seeds  have  formed, 
then  dried  in  gentle  heat  (not  higher  than  125°  F.)  so  as  to  lose  as 
little  as  possible  of  the  volatile  principle.  In  some  plants,  as  cow- 
bane,  the  unripe  fniit,  well  dried  and  preserved,  has  value  officially, 
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but  of  mustard  on  the  other  hand,  ripe  seeds,  only,  are  ofBcial. 
The  dried  leaves  of  the  catnip  have  market  value  but  no  longer 
are  recognized  as  oflScial.  The  roots  of  the  dandelion  collected  in 
the  aQtomn  are  listed  in  the  U.  S.  P. ;  the  rhizome  of  quack  grass 
is  marketable.  In  short,  if  one  is  to  realize  any  financial  profit 
from  his  fields  of  weeds,  he  must  be  able  to  recognize  abaolutely  the 
weed  in  question,  for  poisonous  herbs  sometimes  closely  resemble 
innocaous  weeds  and  a  mistake  in  identification  may  result  serious- 
ly; be  must  also  know  what  part  of  each  plant  is  salable,  when  it 
must  be  collected,  whether  in  the  ripe  or  immature  state,  and  in 
what  form  it  is  preferred  by  the  trade.  It  is  not  an  occupation  to 
be  followed  by  the  careless  or  ignorant  worker.  Ignorance  is  no 
excuse  for  offering  to  the  trade  a  deadly  herb  in  mistake  for  its 
harmless  relatiTe.  "When  the  life  of  the  patient  is  sacrificed  aa  a 
result  of  such  a  mistake  the  old  saying,  that  "if  it  MUs  it  is  poi- 
sonous, if  it  cares  it  is  the  right  herb,"  will  hardly  suffice  as  an 
excuse. 

For  the  careful  gardener,  however,  who  is  willing  to  wait  for  his 
herbs  to  mature  one  year,  two  years,  or,  as  with  ginseng,  seven 
years,  the  occupation  of  growing  drug  plants  offers  many  induce- 
ments. 
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PHENOLOGY  OF  WEEDS. 

Serer&l  ^ecies  of  weedy  plants  bloom  very  early  in  the  spring, 
responding  promptly  to  a  comparatiTely  limited  amount  of  light 
and  warmth;  others  come  to  bloom  after  the  growing  season  is 
more  advanced;  while  a  number  blossom  thronghont  the  season,  or 
from  spring  until  fall. 

The  time  (if  bloom  is,  in  each  species,  related  to  its  definite 
physiological  constant  of  warmth,  Banshine  and  moisture.  Warm, 
sunshiny  weather  in  the  early  part  of  the  season  will  hasten  the 
time  of  bloom,  as  cold,  clondy  weather  will  retard  It.  There  is  a 
difference  of  about  two  weeks  between  the  blooming  date  of  plants 
of  northern  and  sonthem  parts  of  Iowa. 

The  season  of  a  plant 'a  activity  is  related  in  part  to  the  hardiness 
it  has  developed,  and  to  the  climatic  conditions  of  the  geographical 
r^on  selected  by  it,  as  most  favorable  to  its  existence. 

It  is  vigor  and  tenacity  as  well  as  wide  seed  distribution  which 
contribute  to  the  troublesome  character  of  the  plants  which  we  call 
weeds. 

It  is  indicated  by  the  accompanying  table,  as  known  also  by  com- 
mon  experience,  that  the  rain,  warmth  and  sunshine  received  at 
the  arrival  of  midsummer  produce  greatest  bloom  of  weedy  plants 
for  the  season  in  both  number  and  kinds ;  and  since  weeds  quickly 
mature,  it  is  apparent  that  the  harvest  of  weed  seeds  steadily  in- 
creases from  that  time  until  fall. 

The  crucifers  are  among  our  earlier  blooming  weeds,  as  the 
winter  annuals,  shepherd's  purse  and  peppergrass;  the  legumes 
and  umbellifers  are  at  their  full  growth  about  midsummer;  the 
plantains  begin  in  May,  the  polygonums  in  June;  whilst  com- 
posites sre  usually  blooming  throughout  the  latter  part  of  the 
season. 

Grasses  distribute  their  blossomiog-time  throughout  the  summer 
from  May  until  October;  vanilla  grass  and  blue  grass  appear  in 
May,  orchard  grass,  quacb  grass,  needle  grass  and  timothy  in  June, 
crab  grass,  fescue  grass,  and  rye  grasses  about  July,  Bouteloua  in 
August,  blue-stem  and  drop-seed  grasses  in  September. 
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Many  plants,  either  annual  or  perennial,  which  have  a  recog- 
nized weedy  character,  have  a  prolonged  period  of  bloom  and  seed- 
ing, thus  maintaining  a  vigorous  bold. 

Common  cosmopolitan  weeds,  belonging  to  various  orders,  have 
often  remarkable  perennation,  as  in  ease  of  tbe  dandelion,  shep- 
herd's purse  and  chickweed;  these  weeds  begin  bloom  in  earliest 
spring  and  are  also  more  resistant  to  frost  than  are  other  weeds. 

The  period  of  time  required  for  maturing  fruit  after  blooming 
varies  in  different  species;  a  comparatively  short  time  is  needed 
in  case  of  most  weeds,  especially  the  late  blooming  ones. 

The  dormant  period  required  for  a  seed  before  germination  will 
take  place  differs  with  varieties,  and  with  individual  seeds  of  the 
same  variety.  In  seeds  requiring  a  period  of  rest,  this  delay  may 
be  a  matter  of  days,  weeks,  or  years;  therefore  there  is  a  distribu- 
tion for  seeds  through  time  as  well  aa  through  space.  Many  seeds 
germinate  immediately  if  conditions  are  favorable.  Many  young 
plants  must  be  lost  by  this  autumnal  vegetating.  In  case  of  seed- 
lings overtaken  by  frost  before  they  can  bear  seeds  or  establish 
roots ;  )>ut  the  hardy  habit  of  the  winter  annual,  the  biennial  and 
perennial,  protects  for  the  most  part  such  young  plants  after  fall 
germination. 

Quack  grass  has  a  crop  of  seedlings  of  tbe  same  season  as  the 
ripening  of  seed;  this  is  true  also  of  wild  carrot,  burdock,  thistles, 
horse  nettle  and  ribgrass,  all  of  which  being  biennial  or  perennial 
persist  throughout  the  winter. 

Tbe  freezing  and  thawing  of  winter  facilitates  germination  of 
weed  seeds  in  the  spring;  and  very  early  one  may  note,  in  tbe  loca- 
tion of  the  parent  of  last  season,  as  soon  as  tbe  soil  grows  warm 
enough,  many  flourishing  young  colonies  of  seedlings,  such  as 
spurge,  o^iaJis,  pigweed  and  smartweed  crowding  each  other  for 
foothold.  The  culturist  is  greatly  influenced  by  considerations  of 
blooming-time,  seed-time,  and  time  of  seed-germination  in  his  ef- 
forts to  control  and  to  exterminate  weeds. 
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atellaria  media  A.  Chlckweed 

Oapietla  bwraa^attoria  A.  Shepherd's  purse 

Meiicago  [upulina  A.  Yellow  trefoil 

Oxalta  comiculata  A.  ft  P.  Lady's  sorrel 

Taraxacum   officinale   P.   Dandelion 

Nepeta  hederacea  P.  Qround  Ivy 

BarbaTea  vulgaTit  B.  Yellow  rocket 

Ovnogloaauin  ioreale  B.  Hound's  tongue 

Plantago  lanceolata  P.  Buckhorn 

AmunculiM  a1)0rtiva9  B.  SmaJl-flowered  buttercup. 

Jianunculus  septentrionalia  F.  Buttercup 

Rwnex  alti«»lmiu  F.  SmooUi  dock 

Taraaaoam,  erythrospermum  P-  Small-flowered  dan- 
delion   

ARium  oanaOenae  A.  ft  P.  Wild  garlic 

Aaclepiag  tpedosa  P.  Showy  milkweed 

BTOtsica  arveiiais  A.  Wild  mustard 

Bromv»  tectorum  A.  Downy  brome  grass 

Carum  carvi  B,  Caraway 

Cerattium,  viacotum  A.  ft  P.  Mouse-ear  chlckweed.. 
Convolvulus  arvensis  P.  European  morning-glory... 

Oonvolvulua  septum  P.  Wild  mornlng-glor? 

Datura  tatula  A.  Purple  thorn-apple 

BuphorMa  marginata  A.  Snow-on-the-inountaln 

Euphorbia  preslil  A.  Spurge 

OlycyTThixa  lenidota  P.  Wild  Ifquorlce 

BierocMoe  odorata  P.  Vanilla  grafis 

Hordeum  piMillttm  A.  Small  squtrrel-tall  grass 

Lepidium  apetalum  A.  Apetaloua  peppergrass 

L^>i(Uum  virgimioum  A.  Wild  peppergrass 

LithospermMJit  arvente  A.  Com  gromwell 

LoHum  italicum  B.  or  P.  Italian  rye-grass 

Malva  rotundifolia  P-  Common  mallow 

OxybapKus  nyotagineut  P.  Wild  four-o'clock. 

PUintage  major  P.  Door-yard  plantain 

Plantago  purshU  A.  piirsh's  plantain 

Potentilla  anserina  P.  Sllverweed 

Radicula  palualrii  A,  or  B.  Uarsh  cress 

Rhut  toxicodendron  P,  Poison  Ivy 

Rudbeckia  hirta  B.  Black-eyed  Susan 

Rumex  acetoielJa  P.  She^  eorrel 

Biiymbrium  offlcirutle  A.  Hedge  mustard 

Botanum  caroHnenae  P-  Horse  nettle 

BoJanwm  roitratum  A.  BuSeJo-bur 

BoiKhus  oleraceua  A.  Sow  thistle 

Trifolium  procvmbena  A.  Hop  clover 

Verbena  brataeosa  P.  Bracted  verbena 

Teronica  peregrimi  A.  Speedwell 

Ticia  tativa  A.  Vetch 

Achillea  miHefoHum  P.  Yarrow 


Annual. 
Biennial. 
PerennlaL 
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Acali/pha  virginica  A.  Three-seeded  mercury 

Amarantliua  graecigaru  A.  Tumblewoed 

Amaranthus    blitoidet    A.    Spreading  pigweed 

Anthemia  cotuCa  A.  Mayweed 

Apocj/num  oannaMnum  P.  Dogbane 

Agclepiaa  tyriaca  P.  Milkweed 

Berteroa  inauia  A.  or  P.  Berteroa 

Brasiica  nigra  A.  Black  mustard 

Bromua  seoolintu  A.  Cheat 

CavieHna  aativa  A.  false  Ilaz 

Carex  vulpinoiOea  P.  Sedge 

Che7iopo<ixuin  album  A.  Lam'b's  quarter 

Cicuta  vmculata  P.  Cowbane 

CirHttvi  arvenae  P.  Canada  thistle 

Cirjtum  unduiatum  B.  Wavy-leaved  thistle 

Crotttiaria  sagittalis  A.  Rattle-box 

CytAoioma  atriplicifolium  A.  Winged  pigweed 

Datura  stramonium  A.  Jtmson  weed 

Dauova  carota  B.  Wild  carrot 

Erigeron  annuus  A.  Fleabane 

Erigeron  canadensis  A.  Horseweed 

Erigeron  ramosut  A.  Branched  fleahane 

ErtphOThia  macutata  Spotted- leaved  epui^e 

Oeum  canademe  P.  Avens 

Eetianthus    petiolaria    A.    Petlolate   sunflower 

HoTdeum  jvbatam  A.  or  B.  Squirrel-tall 

Hypericum  perforatum  P.  St.  John'8-wort 

LactTica  canadenaU  A.  or  B.  Wild  lettuce 

Lactvca  pulchelia  P.  Blue  lettuce 

LappuJa  virginiana  A.  Beggar's  lice 

Leonunts  carOiaca  P-  Mother-wort 

Lj/goaeamia  juncea  P.  Lygodeemla 

Jfelanfftium  uircrinicum  P.  Buoch  flower 

Melilotm  alba  B.  White  sweet  clover 

Oenothera  6iennis  B.  Evening  primrose 

Parietrtria  pennaylvanica  A.  Pellltory 

Poslirtaca   «aiti;o   P.   Parsnip 

Ptantago  rugelii  P.  Rugel's  plantain 

PoJaaiiaia  trachj/xperma  A.  Polanlala 

Polt/gonum  avitmlarc  A.  Dooryard  knotgraaa 

PoTygonum  hydropiperoides  P.  Mild  water  pepper.. 

Polyganvm.  lapathifoHum  A.  Slender  smartweed 

Eleiisine  indica  A.  Goose-grass 

Eragrostis  megaatachya  A.  Candy-grass 

Linaria  vulgaris  P.  Toadflax 

Rilene  aniirrftina  A,  Sleepy  catchfly 

Thlaspi  arvenae  A.   Pennycress 

Urtira  gracilis  P.  Nettle 

Conringta  orientalia  A.  Hpre's-ear  mustard 

Foiygonum  persicaria  A.  Lady's  thumt 

Porlaiaca  oleracea  A.  Purslane 

Radicula  armoracia  P.  HorBsradish 

Jtaphanua  aativva  A.  or  B.  Radish 

Rumex  Crispin  P.  Curled  dock 
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PHENOLOGY  OF  WEEDS 
BLOOMING  PEBIOD  OP  COMMON  WEBD3-CoNnNirED. 


Polygonum,  convolvulug  A.  Black  bindweed I 

Polygonum  erectam  A.  Erect  knotweed 

Polygonum.  hydTOpiper  A.  Water  pepper 

Polygonum  muhlenbergii  P.  Tanweed 

Polygonum  pennsylvanicttm  A.  Pennsylvania  imart- 

weed 

Polygonum  ramosissimum  A.  Branching  knotweed. . 

PotFnlilla  mongpe'ii^sts  B.  or  P.  FIve-flnBcr 

Salaota  kali  var.  tenuifoUa  A.  Russian  thistle 

ftarophuUiria  mary'andica  P.  Simpson's  honey  plant. 
Betaria  glauea  A.  Yellow  foxtail 
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Setaria  verHomata  A.  WborlQd  foxtail 

Betaria  viridit  A.  Green  toztall 

BUene  noctiflora  A.  Ntght-flowerl^g  catchflr 

SoIOnum  nigrum  A.  Nlglit-Bbade 

Son«hu4  arvenaia  p.  Field  tlilBtla 

Baponaria  oificinaiit  P.  Bouncing  Bet..: 

Stipa  apartea  P.  Needle  srase 

Strophoatt/lei  helvoia  A.  Wild  pea 

Symphoricarpoi  oriiculata  P.  Indian  carrant 

Tanacetttm  vulgare  P.  Tanar 

Lactuca  tcariola  A.  Prickly  lettuce 

Hibiioiu  trionam  A.  Sboo-fly 

nrtica  dioicd  P.  Stinging  nettle 

Temonw  fatciculala  P.  Iron-weed 

ADutilon  tJieoplmuti  A.  Velvet  leaf 

Amaranthua  retroflexuM  A.  Tumbling  pigweed 

ArlitiSa  dichotoma  A.  Poverty  graaa 

Artemisia  biennis  B.  Wormwood 

Artetnitia  Iwloviciana  P-  Western  mngwort 

Aster  muitiflorU  A.   Many-flowered  aater 

Aster  galicifoHus  A.  Willow-leaved  aster 

Bidens  oHftoaa  A.  or  B.  Sttcktlght 

Oertchrus  Iribuloiaes  A.  Sandbur 

Ohenopoaium  ambroiioldes  A.  Mexican  tea 

Oirsium  altiasimvm  B.  Tall  tlilatle 

Oirsium  canescens  B.  Woolly  tblatle 

Cj/perut  escvlentua  P.  Northern  nut  gran 

Dalea  alopecuroiOet  A.  Foxtail  dalea 

THoitaria  aanguinatU  A.  Crab  grass 

EcMnochloa  crusffalH  A.  Barnyard  grass 

Heiianthtis  groseeteTratut  P.  Wild  prairie  sunflower. 
Heliantttus  TnaximiHani  P.  Maxmlllan's  sunflower. . 

Selenium  antumnale  P.  Sneezeweed , 

Mithlenhergia  mexicana  P.  Mexican  dropseed 

Muhlenhergia  racemosa  P.  Dropseed  grass 

SoUdaoo  canadenaia  P.  Canada  goldenrod 

Solidaao  riffida  P-  Stiff  goldenrod 

Solidoffo  serotina  P.  Qoldenrod 

Panicwm  copillare  A.  Hair  grass 

apOroDolua  neglecttu  A.  Small  rush  grass 

Sporobulus  vaginiflorua  A.  Sheathed  rueh  grass..., 

Xanthium,  canadense  A.  Cocfelebur 

Xanthiam  spinosum  A.  Splned  coeklebur 

Helianthiis  tuberoius  P.  Artichoke 
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CHAPTER  XII. 


PURE  SEED  AND  WEED  LAWS. 

Many  statea  of  the  United  States  have  weed  and  seed  laws  and 
similar  laws  are  on  the  statnte  books  of  the  principal  agricultural 
countries  of  the  world.  Long,  who  in  "Common  Weeds  of  the 
Farm  and  Garden"  haa  stumnarized  the  legislation,  states,  in  Ap- 
pendix III,  that  the  laws  are  qnite  stringent  in  Australia,  and  in 
the  South  African  Colonies;  that  the  only  laws  requiring  the  de- 
struction of  weeds  in  the  Britiah  Islands  are  in  IreUmd  and  the 
Isle  of  Man;  that  no  laws  or  regulations  are  in  force  in  Great 
Britain  although  there  is  an  Adulteration  and  Seeds  Act. 

Canada  haa  a  good  general  seed  law;  Manitoba  has  a  noxious 
weed  act  passed  in  1906  which  included  common  wild  mustard, 
Canada  thistle,  perennial  sow  thistle,  wild  oata,  "stink-weed"  or 
penny  cress,  and  false  flax.  The  law  provides  that  owners  and 
occupants  of  land  shall  he  compelled  to  cut  down,  or  destroy  weeds, 
to  prevent  seeding. 

In  Ontario  the  law  provides  that  every  occupier  must  cut  down 
all  Canada  thistles,  ox-eye  daisies,  wild  oats,  ragweed,  burdock  and 
all  other  noxious  weeds  to  which  the  act  may  be  extended  by 
municipal  law  to  prevent  the  ripening  of  seed,  provided  it  does 
not  destroy  the  growing  grain. 

The  law  of  the  Northwest  Territories  is  similar  to  that  of 
Manitoba,  excepting  that  inspectors  are  appointed  who  have  the 
power  to  act  in  the  case  of  the  occupier's  default.  It  is  further 
provided  that  threshing  machines  shall  be  cleaned  before  beiog  re- 
moved from  one  place  to  another. 

The  law  of  Quebec  includes  daisies,  wild  endive,  chicory,  celan- 
dine and  wild  mustards  as  weeds. 

In  Saskatchewan  the  Noxious  Weed  Ordinance  schedules  nine- 
teen species  including  six  species  of  mustard  and  three  of  thistles. 
'  This  province  also  provides  for  the  appointment  of  weed  inspectors. 

The  province  of  Alberta,  Act  of  1907  amended  in  1908,  mentions 
22  noxious  weeds.  Injectors  are  also  appointed.  The  sale  of 
seed  containing  5  per  1,000  noxious  weed  seeds  is  forbidden  and 
the  germinating  power  of  all  weed  seed  must  be  destroyed  before 


/.oot^lc 


7B4  WEED  FLORA  OF  IOWA 

cleanings,  etc.,  can  be  removed  from  any  premises.  Threshing  ma- 
chines must  be  thoroughly  cleaned  before  being  removed  to  another 
place. 

"WEED  LEGISLATION. 

Various  states  have  legislated  in  regard  to  certain  weeds  ea 
follows:  Arizona  on  eocUeburs  and  sunflowers;  California  on 
Canada  thistles  and  any  and  all  weeds  that  are  spread  by  the 
wind;  Connecticut  on  Canada  thistle  and  wild  carrot;  Delaware, 
Canada  thistle;  Illinois,  Canada  thistle  on  hi^ways,  cockleburs 
and  all  weeds  before  maturity;  Iowa,  Canada  thistle,  coeklebor, 
burdock,  enrled  dock,  smooth  dock,  wild  parsnip,  quack  grass,  vel- 
vet weed,  horse  nettle,  Russian  thistle  and  E^oo-fly;  Indiana,  Can- 
ada thistle ;  £ansas,  on  highways,  cockleburs.  Rocky  Mountain  sand- 
burs,  burdocks,  sun&ower,  and  such  other  weeds  as  may  be  in- 
jurious to  the  best  interests  of  the  farming  commnnity;  Kentucky, 
Canada  thistle;  Maryland,  Canada  thistle;  Mich^an,  to  remove 
noxious  weeds  on  highways,  Canada  thistle,  milkweed  (Asdepias 
syriaca) ;  Minnesota,  weeds  in  three  groups :  first  group,  wild  mus- 
tard, wild  oats,  cocklebur,  burdock,  tumble  mustard,  second  group, 
Canada  thistle,  ox-eye  daisy  and  quack  grass,  third  group,  French 
weed ;  a  section  prohibits  the  ^read  of  weeds  from  empty  freight 
cars;  the  following  weeds  must  be  destroyed  on  highways:  Russian 
thistle,  Canada  thistle  or  other  thistles,  burdock,  ox-eye  dai^,  wild 
mustard,  snap  dragon  or  toad  flax,  cocklebur,  sow  thistle,  boot 
dock,  yellow  dock  and  other  noxious  weeds;  Missouri,  Canada 
thistle ;  Nebraska,  Canada  thistle ;  New  Jersey,  Canada  thistle ; 
New  York,  Canada  thistle  and  other  noxious  weeds  along  canals; 
North  Dakota,  Canada  thistle,  cocklebur,  mustard,  wild  oats, 
French  weed,  Russian  thistle ;  Ohio,  bnish  briers,  thistles  or  other 
noxioiis  weeds,  Canada  thistle,  wild  parsnip,  sweet  clover,  wild 
carrots,  teasel,  burdock,  cockleburs;  Oregon,  dagger  coctdebnr, 
Canada  thistle ;  Pennsylvania,  Canada  thistle ;  South  Dakota, 
Russian  thistle,  Canada  thistle,  and  cocklebur;  Vermont,  all  thistles 
and  noxious  weeds ;  "Washington,  Canada  thistles ;  in  West  Virginia, 
the  county  court  may  offer  reasonable  bounties  or  rewards  for  birds 
of  prey  or  weeds;  Wisconsin,  Canada  thistle,  burdock  oz-ciy» 
daisy,  toad  fiax,  cocklebur,  sow  thistle,  sour  dock,  and  yellow  dock, 
mustard,  wild  parsnip,  sweet  clover,  and  Russian  thistle. 

Many  states  have  passed  supplementary  legislation.  Many  otlier 
countries  besides  those  mentioned  here  have  rather  stringent  laws 
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on  the  extenniniLtion  of  weeds.  There  are  laws  in  France  and 
Germany  but  most  of  the  Earopean  countries  appear  to  have  no 
l^nslstion  on  the  destrnction  of  weeds. 

Denmark  awards  prizes  to  members  of  societies  for  weedless 
fields.  In  most  oonntries  and  most  states  of  the  United  States  the 
laws  are  flagrantly  violated.  In  the  Canadian  Frovinces,  where 
weed  commissioners  are  appointed,  they  seem  to  have  remedied 
this  defect. 

A  few  years  ago  these  laws  w*re  compiled  by  Dewey*  The 
present  Iowa  law  is  as  follows: 

IOWA. 

SENATE  FILE  NO.  136. 

AN  ACT  TO  PBOVTOE  FOB  THB  DESTRUCTION  07  NOZIODS  WEEDS  AND 
OTBEB  WEEDS  UPON  L4NDS,  HTOHWAYS  AND  OTHIS  PIiAOES;  FRB- 
SCBIBING  PENAI>TIES  FOB  THE  TIOUTION  TEBKEOF ;  ASS£SSINQ  THE 
COSTS  AND  EXPENSES  OF  THE  DESTBUCTIOH  OP  THE  BAUE  TO  THB 
LANDS  AND  OWNEBS  THEBEOF ;  AND  PBOVIDINQ  FUNDS  WITH  WHICH 
TO  DESTBOT  THE  SAUE,  AND  BEPEALINQ  AUt  OF  OBAPTEB  NINET7- 
SIX  (96)  OF  THB  ACTS  OF  THE  THIETY-THIBD  GBNEBAL  ASSEMBLY 
BEIiATINa  TO  WEEDS  UPON  IiANDS  AND  HIQHWATS. 

Be  it  Enacted  by  the  General  Assembly  of  the  State  of  Iowa : 

Section  1.  It  shall  be  the  dnty  of  each  owner,  occupant,  person, 
oMupany  or  corporation  in  control  of  any  lands  within  the  state  of 
Iowa,  whether  the  same  shall  consist  of  improved  or  unimproved 
lands,  town  or  city  lota,  lands  used  for  highways,  railway  right  of 
way  or  depot  grounds,  lands  in  which  the  public  has  an  easement 
for  road,  street  or  other  right  of  way,  or  lands  used  for  any  other 
purpose  whatsoever,  to  cut,  bum,  or  otherwise  entirely  destroy  all 
noxious  weeds  as  defined  in  section  two  (2)  hereof  at  such  times  in 
each  year  and  in  such  manner  as  shall  prevent  the  said  weeds  from 
blooming  or  coming  to  maturity,  and  to  keep  the  said  lands  free 
from  such  growths  of  other  weeds  as  shall  render  the  streets  or 
highways  adjoining  the  same  unsafe  for  public  travel  or  shall  in- 
terfere in  any  manner  with  the  proper  construction  or  repair  of  the 
said  streets  or  highways,  and  shall  cause  to  be  cut,  near  the  surface, 
all  weeds  on  the  streets  or  highways  adjoining  said  lands  between 
the  fifteenth  day  of  July  and  the  fifteenth  day  of  August  of  each 
year.    But  nothing  herein  shall  prevent  the  laid  owner  from  har- 
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vestmg  the  grass  grown  upon  the  roads  along  his  land  in  proper 
season. 

Sec.  2.  The  followiog  weeds  are  hereby  declared  to  be  noxious 
weeds;  namely,  qnaeb  grass  (Agropyron  repens),  Canada  thistle 
(Cinmim  arvense),  wwklebur  {Xaathium.  canadense),  wild  mustard 
{Brasska  arvensis),  sour  or  curled  dock  (Rumex  crispua),  smooth 
do(A  (Rumex  altissimvs),  buckhom  or  ribbed  plantain  {PlarUago 
lanccolata),  wild  parsnip  {Pastinaca  sativa),  horse  nettle  {Solanum 
carolinerise} ,  velvet  weed  or  button  weed  (Abvtilon  th^ophrasH), 
burdock  {Arctium  lappa),  shoo-fly  (U^iscvs  trionum),  wild  carrot 
(Daiicvs  earota)  and  Kussian  thistle  (Salsola  kali  L.  var,  ienui- 
folia). 

See.  3.  If  any  such  owner,  occupant,  person,  company  or  corpor- 
ation in  control  of  any  such  land  shall  fail  or  neglect  to  do  the 
things  necessary  to  prevent  the  a^d  noxious  weeds  on  any  such  land 
from  blooming  or  coming  to  maturity,  or  shall  permit  weeds  thereon 
contrary  to  the  provisions  of  section  one  (1)  hereof,  or  if  it  Ediall 
appear  that  there  is  danger  that  any  such  noxious  weeds  on  any 
such  land  may  mature,  then  upon  their  own  motion  or  upon  com- 
plaint made  to  any  member  thereof,  it  ^all  be  the  duty  of  the  board 
of  trustees  of  the  township  in  which  such  land  lies  or  to  which  such 
land  may  be  adjacent  and  within  the  same  county,  or  of  the  town 
council  or  board  of  commissioners  if  within  the  limits  of  an  incor- 
porated town  or  city,  to  make  investigation  of  such  condition  or 
complaint,  and  if  it  appears  that  there  is  danger  that  any  such  nox- 
ious weeds  may  mature  or  that  weeds  thereon  render  or  are  about 
to  render  the  streela  or  highways  adjoining  the  land  unsafe  for  pub- 
lic travel  or  interfere  or  are  about  to  interfere  in  any  manner  with 
the  proper  eonstmetion  or  repair  of  the  said  streets  or  highways, 
the  said  board  of  trustees,  town  council  or  commissioners,  as  the 
case  may  be,  shall  make  an  order  fixing  the  time  within  which  the 
weeds  shall  be  prevented  from  maturing  seed  or  the  said  weeds 
shall  be  destroyed,  prescribing  the  manner  of  their  destruction,  and 
shall  forthwith  give  notice  in  writing  of  the  said  order  personally 
to  the  owner  of  the  land  upon  which  the  same  exist  if  service  of 
such  notice  can  be  made  within  the  township  in  which  such  land 
ia  situated,  and  if  it  can  not  be  so  served,  then  by  mailing  said  no- 
tice by  registered  mail  to  the  owner  at  his  last  known  address,  and 
also  by  giving  a  copy  of  the  notice  to  the  person,  company  or  cor- 
poration in  the  apparent  control  or  occupancy  of  the  said  land, 
whose  duty  it  shall  also  be  to  mail  said  notice  to  the  owner,  and 
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if  the  order  so  made  is  not  substantially  complied  with  by  the  time 
fixed  in  the  order  and  after  reaaonable  notice  as  herein  provided, 
then  it  shall  be  the  duty  of  the  board  of  trustees,  town  council  or 
commissioners,  as  the  case  may  be,  forthwith  to  cause  said  order  to 
be  fully  performed,  and  the  expense  of  the  same,  including  the 
costs  of  serving  said  notice  and  the  special  meetings  of  the  board 
of  trustees,  town  council  or  commissioners,  if  any  were  required, 
shall  be  advanced  out  of  tiie  township  road  fund,  or  town  or  city 
general  fund,  as  the  case  may  be ;  or  if  the  said  fund  ^all  be  in- 
sufficient therefor,  the  town  council,  commissioners,  or  the  board 
of  trostees  may  borrow  the  money  necessary  to  advance  the  same 
by  issuing  warrants  of  a  like  amount  upon  the  road  fund,  or  upon 
the  town  or  city  general  fund,  and  at  any  meeting  of  the  board 
they  shall  assess  all  of  the  same  against  the  said  land  and  the  owner 
thereof  by  a  special  tax  which  shall  be  certified  and  collected  to- 
gether with  interest  and  penalty  after  due  in  the  salue  manner  as 
road  taxes  unpaid  and  shall  be  collected  by  the  county  treasurer 
and  when  collected  shall  be  paid  into  the  fund  upon  which  aaid 
warrants  were  drawn.  Before  making  said  assessment,  ten  days' 
notice  shall  be  given  such  owner  of  the  time  and  place  of  meeting 
of  the  trustees,  council  or  commissioners,  which  notice  shall  also 
contain  a  statement  of  the  work  done  and  the  expense  thereof  with 
costs,  and  shall  be  given  in  the  same  manner  as  originally  given  to 
owners  as  hereinbefore  provided.  At  said  time  and  place  such 
owner  may  appear  with  the  same  rights  given  by  law  before  boards 
of  review  upon  increase  in  assessments. 

Sec.  4.  It  shall  be  the  duty  of  the  board  of  trustees  of  each  town- 
ship to  consider  the  conditions  of  all  lands  and  highways  within  the 
township  and  outside  of  incorporated  towns  and  cities  as  to  noxious 
weeds,  and  the  town  councils  and  commissions  shall  have  the  same 
duties  with  reference  to  lands  within  their  respective  towns  or 
cities,  and  on  complaint  made  to  them  or  on  their  own  motion,  when- 
ever it  may  appear  that  any  of  such  lands  within  their  jurisdiction 
are  infested  with  noxious  weeds  or  other  weeds,  whether  about  to 
bloom  and  mature  or  not,  they  shall  order  their  destruction  before 
a  date  to  be  fixed  in  the  said  notice  and  prescribe  the  manner  in 
which  the  destruction  shall  be  accomplished,  notice  of  which  order 
shall  be  given  as  provided  in  section  three  (3)  hereof,  and  if  the 
said  order  shall  not  be  complied  with  the  board  may  proceed  to 
cause  the  said  order  to  be  performed  and  shall  certify  the  expense 
thereof  and  it  shall  be  paid  and  assessed  to  the  lands  upon  which 
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the  same  shall  have  been  destroyed  and  to  the  owners  or  owner 
thereof  and  be  collected  in  the  aame  manner  as  is  provided  for  the 
expense  of  proceeding  nnder  section  three  (3)  hereof. 

See.  5.  It  shall  be  the  duty  of  all  ofBeers  directly  responsible  for 
the  care  of  public  highways  to  make  complaint  to  the  proper  town- 
ship trustees  or  town  councils  or  commiasionB,  as  the  case  may  be, 
whenever  it  shall  appear  that  the  provisions  of  section  one  (1) 
hereof  may  not  he  complied  with  in  time  to  prevent  the  blooming 
and  maturing  of  noxious  weeds  or  the  unlawful  growth  of  weeds, 
whether  in  the  streets  or  highways  for  which  they  are  responsible 
or  upon  lands  adjacent  to  the  same. 

Sec.  6.  All  of  the  provisions  of  this  section  relating  to  the  duty 
of  the  owner  of  the  lands  to  prevent  the  blooming  and  maturing  of 
noxious  weeds  thereon  and  to  destroy  such  growths  of  other  weeds 
thereon  as  may  interfere  with  the  use  of  highways  shall  apply  also 
to  cities  and  towns  and  the  proper  officers  there  as  to  all  streets, 
highways  and  lands  of  any  kind  within  their  borders  the  fee  of 
which  shall  rest  in  the  public. 

Sec.  7.  it  shall  be  the  duty  of  the  township  clerk  between  the 
first  and  fifteenth  days  of  May  of  each  year  to  post  in  two  conspic- 
uous places  in  each  school  district  of  the  township  a  notice  calling 
attention  to  the  weed  law  of  the  stAte  of  Iowa  and  giving  a  list  of 
the  noxious  weeds  contained  therein  and  notifying  the  property 
ownerfe  to  meet  the  requirements  of  the  law. 

Sec.  8.  It  shall  be  the  duty  of  the  township  clerk  between  the 
fifteenth  and  thirteenth  days  of  October  of  each  year  to  make  a  re- 
port to  the  board  of  supervisors  of  the  county  in  which  this  town- 
ship is  situated  as  to  the  presence  and  location  of  noxious  weeds 
that  have  been  reported  or  found  within  the  township  and  the  steps 
taken  to  bring  about  the  destruction  thereof,  a  oopy  of  which  report 
shall  be  forwarded  to  the  board  of  supervisors  to  be  kept  on  file 
and  a  copy  of  same  to  be  forwarded  by  them  to  the  secretary  of  the 
Iowa  department  of  agriculture  not  later  than  the  first  day  of  De- 
cember following. 

See.  9.  Any  township  trustee  or  road  officer  or  other  officer 
who  neglects  or  fails  to  perform  the  duties  incumbent  upon  him 
under  the  provisions  of  tbis  act  shall  be  guilty  of  a  misdemeanor 
and  shall  be  punished  by  a  fine  not  exceeding  one  hundred  dollars 
($100.00). 

See.  10.  Chapter  ninety-six  (96)  of  the  acts  of  the  Thirty-third 
General  Assembly  is  hereby  repealed. 


Dig,l,z.cbyG0Oglc 


WEED  AND  SEE:D  LAWS  TW 

Sec.  11.  This  act  being  deemed  of  immediate  importance  shall 
ti^e  effect  and  be  in  full  force  after  its  publication  in  the  Register 
and  Leader  and  the  Des  Moines  Capital,  newspapers  published  in 
Des  Moines,  Iowa.* 

Approved  April  23,  A.  D.  1913,  and  became  effective  by  publi- 
cation May  1,  1913. 

The  law  which  was  in  force  until  repealed  by  the  above  act  is  as 
follows : 

Section  1.  Land  oumers  or  tenants  to  destroy  weeds — when. — 
It  shall  be  the  duty  of  every  person,  firm  or  eorporation  owning, 
occupying  or  eoutrolling  lands,  town  and  city  lots,  land  used  as 
right  of  way,  depot  grounds  or  for  other  purposes  to  cut,  bum  or 
otherwise  entirely  destroy  all  weeds  of  the  kinds  mentioned  in 
section  two  (2)  hereof  at  such  times  in  each  year  and  in  such 
Humner  as  shall  prevent  the  said  weeds  from  blooming  or  coming 
to  maturity. 

Section  2.  Noxious  weeds. — The  following  weeds  are  hereby 
declared  to  be  noxious  weeds,  namely,  quack  grass  {Agropyron^ 
repens),  Canada  thistle  {Cirsium.  arvense),  cocklebur  {Xmitfwtm 
canadense),  wild  mustard  (Brassica  aru^nsis),  sour  or  curled  dock 
(Rwmex  crispus),  smooth  dock  {Bumex  altissitnus),  buckhom  or 
ribbed  plantain  {Plantago  Umceolata),  and  wild  parsnip  {PasUnaoa 
sativa),  horse  nettle  (SoUimum  oaroUnense) ,  and  velvet  weed  or 
button  weed  [Abwtilon  theopkrasti)  and  burdock  {Arctium  lappa). 

Section  3.  Destruction  on  highways — neglect  or  refusal  to  de- 
stroy.— It  shall  be  the  duty  of  the  township  trustees  or  other 
officers  responsible  for  the  care  of  public  highways  in  each  town- 
ship or  county  in  this  state  to  destroy  or  cause  to  be  destroyed  all 
noxious  weeds  mentioned  in  section  two  (2)  hereof  or  unnecessary 
brush  on  the  highways  in  such  a  manner  as  to  effectually  prevent 
the  production  of  their  seeds  or  their  propagation  in  any  other 
manner,  to  warn  out  labor  or  to  employ  labor  for  this  purpose  in 
the  same  manner  as  for  repairs  to  the  highways,  and  for  neglect 
or  failure  to  perform  this  work  they  shall  be  subjected  to  the 
penalties  in  this  act.  If  any  occupant  of  lands  adjacent  to  the 
public  highways  neglect  or  refuse  to  destroy  the  noxious  weeds 
upon  his  land,  or  shall  fail  to  prevent  the  said  noxious  weeds  from 
blooming  or  coming  to  maturity,  when  Eruch  weeds  are  likely  to 
be  the  means  of  infesting  the  public  highway,  or  upon  complaint 
of  any  land  owner  to  the  township  trustees  that  his  lands  have 
been  or  are  likely  to  be  infested  by  weeds  from  the  lands  of  an- 
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other  inclndin^  railway  right  of  way,  the  troatees  shall  make  an 
inTestigation  of  BUch  condition  or  complaint  and  if  the  same  ap- 
pears to  be  well  founded  they  shall  make  an  order  fixing  the  time 
within  which  the  weeds  shall  be  prevented  from  maturing  seed, 
and  an  order  that  within  one  year  snch  noxious  weeds  shall  be 
permanently  destroyed,  and  prescribing  the  manner  of  their  de- 
Btmction  and  shall  forthwith  give  notice  to  the  occupant  of  the 
lands  where  the  noxious  weeds  exist,  and  if  he  shall  neglect  to 
obey  snch  order  within  the  time  bo  ordered  the  trustees  may  cause 
sneh  noxious  weeds  to  be  prevented  from  maturing  seeds  or  may 
cause  such  noxious  weeds  to  be  permanently  destroyed  and  the 
cost  of  the  work  shall  be  recovered  from  the  owner  by  a  special 
tax  to  be  certified  by  the  towne^ip  clerk  in  the  same  manner  as 
other  road  tax  not  paid. 

Section  4.  Road  funds  may  be  expended. — The  destniction  of 
noxious  weeds  in  the  public  highway  and  other  public  places  is 
hereby  made  a  part  of  the  road  work  of  the  township  trustees  and 
the  county  supervisors  and  they  shall  have  authority  to  expend 
road  funds  for  the  destruction  of  weeds. 

Section  5.  Property  tax. — The  law  as  it  appears  in  section 
fifteen  hundred  and  twenty-eight  (1528)  of  the  supplement  to  the 
code,  1907,  is  hereby  amended  as  follows,  namely:  By  inserting 
after  the  comma  in  the  eighth  line  thereof  the  following  words: 
"and  for  the  destruction  of  noxious  weeds  in  public  highways  and 
other  public  places,"  and  by  striking  out  the  word  "four"  in  the 
tenth  line  of  said  section  and  inserting  the  word  "six"  in  lieu 
thereof. 

Section  6.  School  of  instruction. — Between  November  and  the 
succeeding  April  of  each  year  the  county  supervisors  shall  call  a 
meeting  of  the  township  trustees  and  the  road  supervisors  of  the 
county  to  consider  the  best  methods  of  road  work  and  weed  de- 
struction, and  in  the  public  interest  may  secure  the  services  of 
experts  to  give  instruction  in  road  building  and  weed  destruction. 
For  such  attendance  the  same  compensation  shall  be  allowed  to 
the  tinistees  and  road  supervisors  and  the  county  supervisors  as 
is  allowed  by  law  for  other  services,  to  be  paid  as  other  expenses. 
The  expenses  of  experts  herein  provided  for  may  be  paid  from 
the  county  road  fund. 

Section  7.  Cutting  of  weeds  on  highways. — It  shall  be  the  duty 
of  township  trustees  and  other  officers  directly  responsible  for  the 
care  of  public  highways  to  cause  to  be  cut  near  the  surface  all 
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weeds  on  the  public  highways  in  their  respective  districta  at  sach 
times  and  in  such  manner  as  to  prevent  seeds  from  maturing. 

Section  8.  Penalty. — Any  person,  firm  or  corporation  violating 
any  of  the  provisions  of  this  act,  or  any  township  trustees,  in- 
spector or  other  officer  who  neglects  or  fails  to  perform  the  duties 
incumbent  on  him  nnder  the  provisions  of  this  act,  shall  be  guilty 
of  a  misdemeanor  and  shall  be  punished  by  &  fine  not  exceeding 
one  hundred  dollars  ($100.00). 

Section  9.  Sepeal. — The  law  as  it  appears  in  sections  fifteen 
hundred  and  sixty-two  (1562) ,  fifteen  hnndred  sixty-two-a  (1562-a) 
and  fifteen  hundred  sixty-three  (1563)  of  the  supplement  to  the 
code,  1907,  and  sections  fifteen  hundred  and  sixty-four  (1564)  and 
fifteen  hundred  and  sixty-five  (1565)  and  section  five  thousand 
end  twenty-four  (5024)  of  the  code  are  hereby  repealed. 

Approved  April  21,  A.  D.  1909. 

Hon.  C.  R.  Brenton  and  the  writer  framed  a  bill  with  the  aid  of 
Robert  Hunter,  an  attorney  in  Des  Moines,  which  would  meet  all 
requirement.  This  provided  for  weed  inspectors.  The  bill  was  in- 
troduced into  the  Senate  by  Mr.  McColl  and  in  the  house  by  Mr. 
Brady;  however  this  bill  failed  to  pass.  As  the  subject  is  so  im- 
.  portant  and  is  likely  to  come  up  again  at  a  future  sessian  of  the 
Legislature,  I  insert  the  bill. 

A  BILL 

FOB  AK  ACT  TO  AMEaJD  CHAPTER  KINBTY-SIX  (96)  OP  THE  ACT9  OP  THE 
THIBTr-TmRD  (33)   GENERAL  ASSEMBLY,  AND  TO  CBEIATE  THE  OPPICB 
OP  COXJNTT  WEED  COUUISSIOKEB,  AND  TO  PROVIDE  POR  HIS  APPOINT- 
MENT AND  DtTTIES. 
Be  it  Enacted  by  the  General  Assembly  of  ths  State  of  Iowa: 

That  Section  One  (1)  of  said  chapter  be  amended  by  adding 
thereto  the  following: 

Section  1-a.  The  office  of  County  Weed  Commisaoner  is  hereby 
created.  It  shall  be  the  duty  of  the  County  Board  of  Supervisors, 
8t  a  regular  or  special  meeting  of  the  Board,  not  later  than  the 
first  day  of  April  in  each  year,  to  appoint  a  County  "Weed  Com- 
missioner whose  term  of  office  shall  be  from  the  first  day  of  May 
after  his  appointment  to  the  first  day  of  November  following. 

Section  1-b,     The  County  Weed  Commissioner  shall  devote  his 
entire  time  to  the  duties  of  his  office,  antj  shall  receive  as  full  com- 
pensation for  his  services  a  salary  not  exceeding  seventy-five  doU 
ftl 
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lars  ($75.00)  per  month  and  his  actual  and  neceasary  traveling  ex- 
penses ineiuTed  while  performing  his  official  duties,  payable  in  like 
manner  as  the  salaries  of  other  connty  officers. 

Section  1-c.  The  Board  shall  furnish  such  weed  commissioner 
an  office  at  the  oounty  seat,  and  oil  stationery,  hlanks  and  supplies 
necessary  in  the  performance  of  hia  official  duties. 

That  Section  Two  (2)  o!  said  chapter  be  amended  by  changing 
the  period  at  the  end  of  said  section  to  a  comma,  and  adding  im- 
mediately thereafter  the  following: 

And  shoo-fly  (Hibiscus  Trionum),  and  wild  carrot  (Baucns 
Carota). 

That  all  of  Section  Three  (3)  of  said  chapter  following  the 
words  "in  this  act,"  in  the  ninth  line  thereof,  be  stricken  ont  and 
the  following  enacted  in  lieu  thereof: 

Section  3-a.  It  shall  be  the  duty  of  the  County  Weed  Commift- 
fdoner  during  the  first  thirty  (30)  days  of  his  term  of  office,  to 
post  in  public  places  in  each  township  of  the  county,  at  least  fifteen 
(15)  notices  setting  forth  therein,  in  substance,  the  law  of  the 
State  of  Iowa  in  reference  to  noxious  weeds  and  the  destruction 
thereof;  to  inspect  aU  lands,  including  highways  and  railway 
rights-of-way  within  the  county,  for  nozions  weeds,  as  defined  in 
Section  Two  (2)  hereof,  and  give  to  the  owners  or  occupants  of 
said  land,  and  to  the  officers  responsible  for  the  care  of  the  high- 
ways on  which  any  such  noxious  weeds  be  found,  information  in 
reference  to  the  presence  of  such  weeds  and  the  manner  of  destruc- 
tion thereof. 

Section  3-b,  If  any  occupant  or  owner  of  land,  or  any  owner 
or  operator  of  a  railway  right-of-way,  neglect  or  refuse  to  destroy 
the  noxious  weeds  upon  his  land  or  right-of-way  or  shall  fail  to 
prevent  the  said  noxious  weeds  from  blooming  or  coming  to  ma- 
turity, when  such  weeds  are  likely  to  he  the  means  of  infesting  the 
public  highways,  or  the  lands  of  adjoining  owners,  the  County 
Weed  Commissioner  shall  cause  such  noxious  weeds  to  be  prevented 
from  maturing  seed,  or  shall  cause  such  noxious  weeds  to  be  per- 
manently destroyed  and  the  cost  thereof,  not  exceeding  (30)  cents 
per  hour  for  each  man  so  employed,  shall  be  recovered  from  the 
owner  of  the  land,  or  owner  or  operator  of  such  railway  right-of- 
way  by  a  special  tax  certified  to  the  county  auditor  by  the  County 
Weed  Commissioner  to  be  paid  by  the  owner  or  operator  of  the 
land  or  railway  right-of-way  as  the  case  might  be,  and  collected 
by  the  county  treasurer  the  same  as  other  taxes. 
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Section  3-e.  If  any  town^Ip  trustee  or  other  officer,  or  officers, 
responsible  for  the  care  of  the  public  highw^a  in  each  tovnship 
or  cotinty  in  this  state,  neglect  or  refuse  to  destroy  any  noxious 
weeds  upon  such  highway,  or  shall  fail  to  prevent  the  said  noxious 
weeds  from  blooming  or  coming  to  maturity,  when  such  weeds  are 
likely  to  be  the  means  of  infesting  the  land  adjoining  such  high- 
ways, the  Comity  Weed  Commissioner  shall  forthwith  give  written 
notice  to  such  officer  or  officers,  responsible  for  the  care  of  such 
highways,  to  destroy  such  noxious  weeds,  and  if  such  officer  or 
officers  shall  neglect  for  ten  (10)  days  after  such  notice  to  destroy 
such  weeds,  or  to  prevent  the  same  from  maturing  seed,  then  such 
officer,  or  officers,  shall  be  subject  to  the  penalty  provided  in  Sec- 
tion Eight  (8)  of  this  chapter. 

Section  3-d.  The  County  Weed  Commissioner  shall  make  a  re- 
port of  the  work  of  his  term  to  the  Board  of  Supervisors,  not  later 
than  the  thirtieth  (30th)  day  of  October  of  the  year  for  which  he 
was  appointed,  such  report  to  contain  a  statement  in  detail  on  the 
presence  and  location  of  Canada  thistle,  horse  nettle  and  quack 
grass,  and  the  board  shall  forward  a  copy  of  such  statement  to  the 
Secretary  of  the  Iowa  Department  of  Agriculture  not  later  than 
the  first  day  of  December  following: 

Section  3-e.  It  shall  be  the  duty  of  the  Secretary  of  the  Iowa 
Department  of  Agriculture  to  furnish  to  the  Board  of  Supervisors 
of  each  county,  the  notices  described  in  Section  3-a  hereof,  as  well 
aa  all  necessary  blanks  for  reports  to  be  made  to  said  department, 
and  to  keep  on  file  in  his  office  all  reports  of  such  noxious  weeds 
furnished  him  by  County  Boards  of  Supervisors,  and  include  in 
his  annual  report  a  summary  of  the  report  furnished  by  such 
boards. 

This  act  being  deemed  of  immediate  importance  shall  take  effect 
and  be  in  force  from  and  after  its  publication  in  the  Register  and 
Leader  and  the  Des  Moines  Capital,  newspapers  published  in  Des 
Moines,  Iowa. 

ILLINOIS. 

In  Illinois  the  criminal  code  statutes  provide  a  penalty  of  not 
less  than  $10.00  nor  more  than  $100.00  for  bringing  Canada  thistle 
in  packing  material  or  in  grain,  grass  or  vegetable  seed  on  any 
land  in  this  state ;  nor  shall  it  be  permitted  to  go  to  seed.  The  same 
law  also  applies  to  railroads.  This  includes  other  noxious  weeds 
growing  on  the  right-of-way  of  other  land  operated  by  railway, 
but  the  fine  is  placed  at  not  less  than  $50.00  nor  more  than  $200,00. 
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An  minois  Btatute  provides  for  the  appomtmeot  of  a  conunw* 
Bioner  of  Canada  thistles  by  the  board  of  town  auditors  in  counties 
under  towoship  organization  and  by  the  county  commissioner  in 
counties  not  under  township  organization  for  each  township  or 
election  precinct  and  by  the  city  council  of  any  city  or  by  the 
president  and  trustees  of  any  town  or  village  as  the  case  may  be, 
the  former  to  hold  hia  term  of  office  for  three  years.  Compensation 
$2.00  per  day.  The  commiswoner  shall  diligently  enquire  concern- 
ing the  introdnction  and  existence  of  Canada  thistles  in  his  town* 
ship  or  precinct.  He  shall  take  care  that  they  do  not  go  to  seed, 
or  otherwise  spread.  The  commissioner  shall  advise  with  the  owner 
of  the  land  oouceruing  treatment.  The  limit  of  money  to  be  ex- 
pended by  the  commissioner  shall  not  be  more  than  $100  on  any 
one  infested  tract.  The  commissioner  shall  make  out  a  written  re- 
port to  the  supervisor  of  the  town  or  to  the  county  commissioner. 
The  report  shall  be  read  publicly  at  the  annual  town  meeting,  as 
to  whether  any  thistles  are  growing;  if  growing,  where;  it  shall 
contain  a  statement  as  to  the  treatment  of  the  infested  tract  and 
shall  make  such  other  suggestions  as  may  seem  proper.  He  shall 
forward  a  copy  to  the  secretary  of  the  state  Board  of  Agriculture. 

A  land  owner  shall  not  deposit  weeda  or  trash  on  the  public 
road.  The  same  chapter  provides  that  the  commissioners  of  high- 
ways in  their  respective  towns  shall  enforce  the  law  with  reference 
to  cocblebur,  Canada  thistle  and  Bussian  thistle. 


The  Indiana  law  makes  it  a  misdemeanor  for  any  person  or 
corporation,  on  property  belonging  to  the  person  or  corporation, 
to  allow  Canada  thjstlea  to  grow  until  they  become  the  length  of 
6  inches  from  the  surface  of  the  ground  to  the  tip  of  the  stem. 
The  law  makes  it  a  misdemeanor  for  persona  having  charge  of  high- 
ways to  allow  Canada  thistle  to  grow  to  the  length  of  6  inches  op 
to  mature.  It  makes  it  the  duty  of  the  road  anpervisor  or  of  the 
president  of  the  board  of  trustees,  to  notify  the  occupant  of  the 
land  on  which  Canada  thistle  grows  to  cut  said  thistles  below  the 
surface  of  the  ground  within  5  days  of  notice.  Penalty  is  attadied 
for  not  complying  with  the  notice.  A  penalty  ia  also  attached  to 
non-performance  of  the  duties  o£  the  supervisor,  township  trustee 
or  mayor. 
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KANSAS. 


The  state  of  Kansas  has  several  atatntes  in  regard  to  the  destrac- 
tion  of  weeds:  one  on  Canada  thistle  and  Russian  thistle;  another 
on  Johnson  ^ass.  Chapter  17:  923,  of  the  revised  statutes,  re- 
quires cities  of  the  first  class  to  enforce  the  cutting  and  destruc- 
tion of  weeds  on  vacant  lots,  pieces  of  land,  streets  and  alleys. 
A  five  days'  written  notice  shall  be  given;  if  not  removed  the  city 
may  make  a  special  assessment  the  same  as  for  sidewalks.  Chapter 
16  gives  cities  of  the  first  class  the  power  to  pass  an  ordinance  on 
the  removal  of  rank  grass  and  weeds.  Chapter  41  makes  it  the 
duty  of  the  owner  of  real  estate  to  cut  the  weeds  along  said  real 
estate  before  they  go  to  seed.  The  Canada  thistle  and  Russian 
thistle  laws  make  it  the  duty  of  every  corporation,  owner  of  land, 
or  the  occupier  of  lands  where  these  weeds  occur  to  remove  the 
same  at  such  times  as  the  board  and  connty  commissioners  may 
direct.  When  not  removed,  notice  shall  be  published  in  one  or 
more  county  papers  not  less  than  three  weeks  before  the  fixed  time 
of  destruction.  The  highway  overseer  of  every  township  or  connty 
shall  also  cut  or  destroy  all  noxious  weeds  on  the  I^ighway.  The 
Johnson  grass  statute  makes  it  tinlawfnl  to  introduce  into  or  sell 
or  oflfer  for  sale  within  the  state  any  seeds  or  roo.ts  of  Johnson 
grass.  It  is  made  the  duty  of  the  county  commissioner  of  each 
county  within  the  state  where  J'ohnson  grass  occurs  to  prescribe  - 
the  jurisdiction  of  each  road  overseer;  each  township  to  be  in- 
cluded within  the  jurisdiction  of  some  road-overseer.  It  is  made 
the  duty  of  the  road  overseer  to  prevent  its  spreading  and  if  he 
receives  written  notice  from  any  person  in  writing  that  the  grass 
is  seeding  he  ^all  investigate;  if  found  to  be  the  case  he  shall 
give  5  days'  time  in  which  to  destroy  it,  if  not  destroyed  he  shall 
remove  it  and  tax  the  costs  against  the  land.  If  the  owner  of  the 
land  fails  to  notify  tenant,  on  execution  of  lease,  the  owner  shall 
be  responsible  for  any  damages.  "Full  tassel,"  as  contained  in 
law,  shall  mean  seed. 

MINNESOTA. 

In  regard  to  the  suppression  of  noxious  weeds  in  Minnesota  the 
law  is  as  follows:  "Where  the  dean  of  the  department  of  agri- 
culture of  the  university  of  Minnesota  deems  it  necessary  for  the 
suppression  of  noxious  weeds  and  for  experimental  purposes  to 
sow  timothy,  clover,  red  top  or  other  seeds  on  bumed-over  state 
lands,  said  department  is  hereby  authorized  to  do  so  with  seed 
purchased  under  this  act." 
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"Any  cotmty  eommissioneT  who  knowingly  allows  or  aids  in 
allowii^  to  any  such  applicant  tmder  thia  act  any  timothy,  clover, 
red  top  or  other  seed,  miless  sach  applicant  belongs  to  the  class 
referred  to,  who  ia  destitute  of  needed  seeds,  shall  he  guilty  of  a 
misdemeanor. ' ' 


The  revised  statutes  of  Missouri  make  it  the  duty  of  the  owner, 
lessee  or  other  occupant  of  lands  and  every  railroad  company  or 
corporation  in  the  state  to  destroy  Canada  thistle  and  Scotch 
thistle,  prevent  the  formation  of  seed,  and  prevent  said  thistles 
from  spreading.  A  penalty  of  ten  dollars  is  attached  for  every 
offence.  Notice  shall  be  given  to  the  agent,  overseer  or  other 
person  having  charge  of  the  streets,  roads  or  highways  or  places 
where  such  thistles  occur.  Cases  of  violation  may  be  brought  be- 
fore any  justice  of  the  peace  of  the  county  or  city.  Said  fine  when 
recovered  shall  be  paid  into  the  county  school,  fund.  Where  such 
cutting  is  done  on  land  by  the  overseer  the  cost  is  charged  as  & 
tax  against  the  property  and  collected  as  other  taxes.  The  law 
prohibits  the  throwing  away  of  material  with  Canada  thistle  and 
Scotch  thistle  seed  and  provides  for  the  burning  of  straw  or  grass 
packing  containing  thistle. 

NEBRASKA. 

In  the  state  of  Nebrasfea,  there  are  two  statutes  concerning  the 
destruction  of  weeds,  one  pertaining  to  the  destroying  of  weeds 
in  public  roads,  the  main  provisions  in  the  law  being  as  follows: 
It  is  the  duty  of  land  owners  in  the  state  to  mow  or  otherwise 
destroy  all  weeds  to  the  middle  of  all  public  roads  running  along 
their  lands,  at  least  once  each  year,  namely,  between  the  fifteenth 
day  of  July  and  the  fifteenth  of  August.  The  overseer  of  roads 
has  authority  to  cut  the  weeds  when  complaint  is  made ;  expenses 
connected  therewith  shall  be  sent  to  the  county  clerk  who  shall 
make  an  assessment  against  the  land.  The  usual  penalty  is  also 
provided. 

In  a  second  statute  there  is  provision  for  the  city  of  Omaha  for 
the  destruction  of  weeds  and  worthless  vegetation  upon  vacant 
lots  or  land  in  the  city  of  Omaha. 

NORTH  DAKOTA. 

The  state  of  North  Dakota  has  a  law  which  seeks  to  prevent  the 
spread  of  noxious  weeds  by  threshing  machines.  This  act  provides 
that  any  owner,  or  teamster  employed  in  hauling  grain,  either 
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threshed  or  nnthreshed,  shall  apon  completing  any  threshing  en- 
gagement and  before  leaving  the  premises  on  which  said  work  was 
done  take  all  reasonable  care  to  prevent  the  conveying  and  carry- 
ing away  and  scattering  of  noxious  weeds  which  may  have  ac- 
cumulated in  or  on  the  machines.  The  law  provides  how  this  shall 
be  done  by  operating  the  machine  and  sweeping.  A  printed  copy 
of  the  law  shall  be  kept  posted  on  every  machine  operating  in  the 
state.  A  fine,  or  imprisonment,  or  both,  is  provided  for  Tiolation 
of  the  law,    I  am  told  the  law  is  not  enforced. 

OHIO. 

The  state  of  Ohio  has  several  laws  relative  to  the  destmction  of 
weeds,  briers  and  brash.  With  reference  to  the  destraction  of 
these  on  toll,  steam,  and  electric  roads  the  law  provides  for  the 
destmction  of  brush,  briers,  bnrs,  Knssian,  Canada,  or  commoQ 
thistle,  wild  lettuce,  wild  mostard,  wild  parsnip,  rt^weed,  milk- 
weed, ironweed,  and  all  other  noxious  weeds  growing  vrithin  the 
limits  of  any  right  of  way  whether  in  actual  operation  or  not.  If 
said  weeds  are  not  destroyed  between  the  first  and  twentieth  of 
June  and  between  the  first  and  twentieth  of  August  and  if  neces- 
sary between  the  first  and  twentieth  of  September  of  each  year, 
the  trustees  of  the  township  through  which  such  road  passes  shall 
cause  it  to  be  done  and  shall  have  right  of  action  against  such 
toll,  steam,  or  electric  road  and  one  hundred  per  cent  penalty; 
costs  of  action  to  be  recovered  before  any  justice  of  the  peace  of 
such  county.  The  weed  law  as  applied  to  the  destruction  of  weeds 
On  graveled  or  improved  roads,  turnpikes,  comity  township  roads, 
streets,  etc.,  is  essentially  the  same,  putting  the  enforcement  in  the 
hands  of  pike  superintendents  and  turnpike  directors.  The  amount 
of  money  which  can  be  collected  is  fixed  at  one  doUar  and  a  half 
per  day  to  destroy  these  weeds.  A  street  commissioner  shall  be 
paid  for  such  services  by  the  proper  municipal  authorities.  The 
land  owner  or  tenant  is  allowed  to  cut  the  noxious  weeds  along 
the  highway  abutting  the  property.  The  superintendent  shall  fix 
a  reasonable  compensation  for  the  work. 

Another  section  provides  that  upon  written  information  that 
Canada  thistle,  Bussian  thistle,  wild  lettuce  or  wild  mustard  is 
growing  on  land  in  a  township  and  is  about  to  spread  or  mature 
seeds  between  the  first  day  of  June  and  the  fifteenth  day  of  Oc- 
tober, the  trustees  of  the  township  shall  serve  written  notice  upon 
the  owner,  lessee,  agent  or  tenant  that  such  weeds  occur  and  that 
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they  mnst  be  destroyed  within  five  days  after  the  service  of  ancb 
notice.    These  laws  are  not  enforced  in  Ohio. 

SOOTH   DAKOTA. 

The  Soath  Dakota  law  specifies  that  every  peraon  or  corporation 
shall  destroy,  on  all  land  which  he  or  it  may  occapy,  all  weeds  of 
the  following  kinds:  Rtissian  thistle,  Canada  thistle  and  cockle- 
bar.  The  enforcement  of  the  law  is  in  the  hands  of  the  board  of 
snperviBors.  If  the  weeds  are  not  destroyed  a  notice  for  three 
weeks  shall  be  published  in  the  papers.  After  sach  notice  the 
weeds  shall  be  destroyed.  Owners  most  also  destroy  weeds  on 
highway  shotting  their  property.     These  weed  laws  are  not  en- 


WISCONSIN. 
The  state  of  'Wisconsin  has  a  law  requiring  that  every  person 
or  corporation  shall  destroy,  on  land  which  he  or  it  shall  own, 
occupy,  or  control,  all  weeds  known  as  Canada  thistle  (Cirsium 
arvente),  ox-eye  daisy  {Chrysanthemum  leucanihemvm)  snap 
dragon  (lAnaria  vulgaris),  sow  thistle  (Sonchvs  arvensis),  sour 
dock  and  yellow  dock  {Eumex  crispus),  mustard  (Sroutca  or- 
dctmm),  wild  parsnip  (ITuupiv/m  iarbinode),  burdock  {Lappa 
officinalis),  Russian  thistle  (Salsola  kali)  and  wild  barley  {Hor- 
deum  jubatum),  at  such  times  and  in  such  manner  as  shall  ef- 
fectually prevent  them  from  bearing  seed.  The  above  weeds  shall 
be  destroyed  to  the  middle  of  the  highwsys  by  the  commisnoner  of 
nosions  weeds.  The  corporation  or  party  shall  be  given  notice 
and  if  weeds  are  not  removed  within  6  days  a  $5.00  fine  is  im- 
posed every  day  thereafter  during  which  sneh  neglect  shall  con- 
tinue. The  weeds  shall  be  specified ;  also  on  what  land  they  occur. 
The  commissioner  or  commissioners  of  weeds  shall  be  appointed 
by  the  chairman  of  each  town  hoard,  the  president  of  each  village, 
or  the  mayor  of  each  city.  The  commissioner  of  weeds  shall  hold 
the  office  for  one  year.  He  sliall  give  notice  if  the  weeds  are  not 
removed.  Then  the  commissioner  shall  remove  the  same.  The 
city  of  Milwaukee  is  exempt  from  these  provisions, 

SEED  LEGISLATIOX. 

Numerous  states  of  the  L'nion  and  various  European  countries 

as  well  as  Canada  and  other  British  countries  have  legislated  on 

the  siil>j^et  of  s*-'-ds  and  sPed  adulteration.     Two  classes  of  laws 

are  in  vogue  in  the  United  States.     One  requires  a  guaranty  of 


WE:ED  and  SEBD  laws  809 

the  aeed  sold  and  may  be  called  the  Maine  idea.  The  other  gives 
standards  of  purity  and  vitality  and  is  the  Iowa  idea.  This  law 
has  been  passed  in  many  states,  among  them,  WiseonsiD,  Wash- 
ington and  Wyoming.    The  Iowa  law  is  as  follows : 

Section  1.  Every  lot  in  bulk,  bag,  pail,  parcel  or  package  of 
concentrated  commercial  feeding  staffs  as  defined  in  section  three 
(3)  of  this  act;  and  every  parcel,  package  or  lot  of  agricultoral 
seeds  as  defined  in  section  nine  (9)  of  this  act,  and  containing  one 
pound  or  more,  offered  or  exposed  for  sale  in  the  state  of  Iowa, 
for  use  within  this  state,  shall  have  afSxed  thereto,  in  a  conapicnons 
place  on  the  outside  thereof,  distinctly  printed  in  the  English 
langaage,  in  legible  type  not  smaller  than  eight  point  heavy  ' 
gothic  caps,  or  plainly  written,  a  statement  certifying : 

In  the  case  of  agricnltural  seeds: 

First.    The  name  of  the  seed. 

Second.  Fall  name  and  address  of  the  seedsman,  importer, 
dealer  or  agent. 

Third.  A  statement  of  the  purity  of  the  seed  contained,  specify- 
ing the  kind  and  percentage  of  the  impurities  as  defined  in  sec- 
tions eleven  (11)  and  twelve  (12)  hereof,  provided  that  said  seeds 
are  below  the  standards  fixed  in  this  act. 

Ponrtb.    Locality  where  said  seed  was  grown,  when  known. 

Section  6.  The  state  food  and  dairy  commissioner  shall  cause 
to  be  made  analyses  of  all  agricultural  seeds  aold  or  offered  for 
sale  in  this  state.  Said  state  food  and  dairy  commissioner  is  here- 
by authorized,  in  person  or  by  deputy,  to  take  for  analyos  a  sam- 
ple from  any  lot  or  package  of  agricnltural  seeds  not  exceeding 
four  ounces  in  weight;  bat  said  sample  shall  be  drawn  or  taken  in 
the  presence  of  the  party  or  parties  in  interest,  or  their  repre- 
sentative, and  shall  be  taken  from  a  parcel,  lot  or  number  of  par- 
cels which  shall  not  be  less  than  five  per  cent  of  the  whole  lot  in- 
spected and  shall  be  thoroughly  mixed  and  divided  into  two  sam- 
ples and  placed  in  glass  or  metal  vessels  carefully  sealed  and  &. 
label  placed  on  each,  stating  the  name  or  brand  of  the  agricultural  > 
seeds  or  material  sampled,  the  name  of  the  party  from  whose  ■ 
stock  the  sample  is  drawn,  and  the  date  and  place  of  taking  such 
sample,  and  said  label  shall  be  signed  by  the  state  food  and  dairy 
commissioner,  or  bis  authorized  agent;  or  said  sample  may  be 
taken  in  the  presence  of  two  disinterested  witnesses;  one  of  said 
duplicate  samples  shall  be  left  on  the  premises  of  the  party  whose 
stock  was  sampled  and  the  other  retained  by  the  state  food  and 
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dairy  commissioner,  for  analysia  and  comparison  with  the  certified 
statements  required  by  sections  one  (1)  and  four  (4)  of  tliis  act. 
The  result  of  the  analysis  of  the  sample,  together  with  additional 
information  shall  be  published  from  time  to  time  in  bolletins  issued 
by  the  state  food  and  dairy  commissioner  upon  approval  of  the 
execntive  council. 

Section  7.  Any  person  purchasing  any  agricultural  seeds  in 
this  state  for  his  own  use,  may  submit  fair  samples  of  said  seeds 
to  the  state  food  and  dairy  commissioner,  who,  upon  receipt  of  an 
analysis  fee  of  fifty  cents  (50c)  for  each  sample  of  agricultural 
seeds  shall  canse  en  analysis  of  the  same  to  be  made. 

Section  8.  No  person  shall  sell  in  ground  form,  wheat  or  rye 
screenings  containing  cockle  or  other  poisonous  or  deleterious  sub- 
stances. 

Section  9.  The  term,  agricultural  seeds,  as  used  in  this  act, 
shall  include  the  seeds  of  the  red  clover,  white  clover,  alsike  clo- 
ver, alfalfa,  Kentucky  blue  grass,  timothy,  brome  grass,  orchard 
grass,  red  top,  meadow  fescue,  oat  grass,  rye  grass  and  other 
grasses  and  forage  plants,  flax,  rape  and  other  cereals. 

Section  10.  No  person  shall  sell,  offer,  or  expose  for  sale,  or 
distribution  in  this  state,  for  the  purpose  of  seeding,  any  of  the 
agricultural  seeds  as  defined  in  section  nine  (9)  of  this  act,  unless 
the  said  seeds  are  free  from  the  seeds  of  the  following  weeds: 
Wild  mustard,  or  charlock  {Bra^sica  sinapistrum) ,  quack  grass 
(Agropyron  repens),  Canada  thistle  {Cmcus  arvensis),  wild  oats 
{Avena  fatxia),  clover  and  alfalfa  dodder  {Cuscuta  epitkymum), 
field  dodder  {Cuscuta  arvensis),  and  com  cockle  (Lychnis  githago). 

Section  11.  The  seeds  of  the  following  weeds  shall  be  consid- 
ered as  impurities  in  the  agricultural  seeds  as  defined  in  section 
nine  (9)  of  this  act,  sold,  offered,  or  exposed  for  sale,  within  the 
state  for  the  purpose  of  seeding:  White  cockle  (LycAms  vesper- 
Una),  night-flowering  eatehfly  {SUene  noctifiora) ,  curled  dock 
(Rumcx  cnspus),  smooth  dock  {Umnex  altissimus) ,  sheep  sorrel 
{'Eumcx  acctoseJla) ,  yellow  trefnil  ( Mcdicaga  lupulina) ,  burr  clover 
{M edicago  dcntimlata) ,  sweet  clover  {MelUotus  alba  &-aA.  officinalis), 
black  mustard  (Brassira  nigra),  plantain,  buckhom  (Pla-nfago 
lanccolata) .  hracted  plantain  {Plantago  aristata),  bindweed  (Con- 
rolviiln,i  xrpinm),  smooth  crab  grass  {Paniciim  glabrum),  common 
ehickweed  (SteUaria  mrdia).  When  such  impurities  or  any  of 
them  are  present  in  f|uantity  cxccpding  a  lot-al  of  two  per  cent  of 
the  weight  of  said  agrictiltiiral  seeds,  the  approximate  percentage  of 
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each  shall  be  plainly  indicated  in  statement  specified  in  section 
one  <1)  of  this  act. 

Section  12.  Sand,  dirt,  chaff  and  foreign  sahstances  and  seeds 
other  than  those  specified  in  sections  thirteen  (13)  and  fourteen 
(14),  or  broken  seed  and  seed  not  capable  of  germinating,  shall  be 
considered  impurities  when  present  in  agricnltnral  seeds  sold,  of- 
fered, or  exposed  for  sale,  in  this  state,  for  the  purpose  of  seeding, 
and  when  snch  impnritiea,  or  any  of  them,  are  present  in  quantity 
exceeding  the  standards  of  purity  and  viability  authorized  in  sec- 
tion sixteen  (16)  of  this  act,  the  name  and  approximate  percentage 
of  each  shall  be  plainly  indicated  in  the  statement  specified  in 
section  one  (1)  of  this  act. 

Section  13.  For  the  purposes  of  this  act,  seeds  shall  be  deemed 
to  be  mixed  or  adulterated: 

First,  When  orchard  grass  (Dactylis  glomerata)  seed  contains 
10  per  cent  or  more  by  weight  of  meadow  fescue  (Festuca  elatior 
pratensis)  seed,  or  Italian  rye  grass  iLolium  itaUoam)  seed,  or 
English  rye  grass  (Lolivm  perenne)  seed. 

Second.  When  blue  grass  or  Kentucky  blue  grass  {Poa  pra- 
tensis) seed  contains  5  per  cent  or  more  by  weight  of  Canadian 
blue  grass  {Poa  compreasa)  seed,  red  top  chaff,  red  top  {Agrostit 
alba)   seed,  or  any  other  seed  or  foreign  substance. 

Third.  When  red  clover  {TrifoUum  pratense),  mammoth  red 
clover  {TrifoUum  pratense  var.),  or  alfalfa  {Medicago  sativa), 
contains  5  per  cent  or  more  by  weight  of  yellow  trefoil  {Medicoffo 
lupuUna) ,  or  sweet  clover  {MelHotus  alba  and  M.  officinaiis)  seed 
or  bur  clover  {Medicago  denticvlata)   seed. 

Fourth.  When  rape  {Braasica  rapa)  contains  5  per  cent  or 
more  of  common  mustard  {Brassica  sinapistrum)  or  black  mustard 
{B.  mgra). 

Section  14.  For  the  purposes  of  this  act,  seed  shall  be  deemed 
to  be  misbranded : 

First.  When  meadow  fescue  {Festuca  elatior  pratensis) ,  Eng- 
lish rye  grass  {Loliwm  perewne)  or  Italian  rye  grass  (Lolium 
italicum)  is  labeled  or  sold  under  name  of  orchard  grass  {DaciyUs 
glomerata)   seed. 

Second.  When  Canadian  blue  grass  (Poa  compressa)  seed,  red 
top  (Agrostis  alba)  seed,  or  any  other  seed  not  blue  grass  seed,  is 
sold  under  the  name  of  Kentucky  blue  grass  or  bine  grass  {Poa 
proitensis)  seed. 

Third.  When  yellow  trefoil  {Medicago  lupulina),  bur  clover 
{Medicago  denticvlata)  or  sweet  clover  {Melilotus  alba)   is  sold 
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under  the  name  of  clover,  Jane  clover,  red  clover,  (TrifoUum 
pratense),  mammoth  red  clover,  medium  red  clover,  small  red 
clover,  sapling  clover,  peavine  clover  {T.  prateme  var.).  or  alfalfa 
{Medicago  sativa)  seed. 

Section  15.  The  provisioiis  coDcerning  agricultural  seeds  con- 
tained in  this  act  ahall  not  apply  to: 

First.  Any  person  or  persons  growing  or  selling  seeds  for  food 
purposes  only,  or  having  such  seeds  in  possession  for  sale  for  such 
purposes. 

Second.  Any  person  or  persons  growing  or  selling  seeds  direct 
to  merchants  to  be  cleaned  or  graded  before  being  offered  for  sale 
for  the  purpose  of  seeding.  This  shall  not,  however,  exempt  the 
seller  from  the  restrictions  of  section  ten  (10)  of  this  act. 

Third.  Seed  that  is  held  in  storage  for  the  purpose  of  being  re- 
cleaned,  and  which  has  not  been  offered,  exposed  or  held  in  pos- 
session of  or  for  sale  for  the  purpose  of  seeding. 

Fourth.  Seed  marked  "not  absolutely  clean,"  and  held  or  sold 
for  export  outside  the  state  only. 

Fifth.  The  sale  of  seed  that  is  grown,  sold  and  delivered  by 
any  farmer  on  his  own  premises  for  seeding  by  the  purchaser  him- 
self, unless  the  purchaser  of  said  seeds  obtains  from  the  seller  at 
the  time  of  the  sale  thereof  a  certificate  that  the  said  seed  is  sup- 
plied to  the  purchaser  subject  to  the  provisions  of  this  act. 

Sixth.  Mixtures  of  seeds  for  lawn  or  pasture  purposes.  This 
shall  not,  however,  exempt  the  seller  of  such  mixtures  of  seeds 
from  the  restrictions  of  sections  ten  (10)  and  eleven  (11)  of  this 
act. 

Section  16.     The  following  standards  of  purity  (meaning  free- 
dom from  weed  seeds  or  other  seeds)    and  viability  are  hereby 
fixed: 
STANDARD  OF  PURITY  AND  VIABILITY  OF  AGRICULTURAL  SEEDS. 


N«meofSeed 

Per  cento! 
puritr 

Pec  cent  of 

9S 
9S 
90 

80 
90 
90 
96 
9S 
S2 

Barley    

Blue  grass,  Canadian  (Foa  compreMa) 

Blue  graBB,  Kentucky  (Poa  prafensU) 

90 
46 
46 

Clover,  alBlke   (.TrifoUum  hybridum) 

Bui^hwheat    

Clover,  crimson   (TrifoUum  incarnatum) 

Clover,  red  (TrifoUum  profense) 

76 
90 
86 
80 

Di„i„«b,Googlc 


WEED  AND  SEED  LAWS  813 

STANDARD  OF  PURITT  AND  VIABIUTT  OP  AGRICULTURAL 


Htune  ol  8e«d 

Per  cent  ol 

POritj 

«emto«bl8 

90 
99 
99 
»S 
9S 
90 
90 
99 
98 
72 
70 
99 
90 
98 
98 
96 
96 
90 
96 
98 

FeBcne,  meadow   {Featvca  prttteniU) 

85 

MlHet,  peart   IPenniietum  tvphoideum) 

65 

Oat  gnaa,  tall   iArrhenatherum  ovenoceitm). 

70 

70 

Rye  gra«fl,  perennial  (.Lolium  perennei 

Rye  grasB,  Italian  (LoJiitift  italicumi 

90 
80 

60 

Section  17.  It  ia  hereby  made  the  duty  of  the  state  food  and 
dairy  eommissioner  to  enforce  the  provisions  of  this  aet.  The  in* 
spectors,  assistants  and  chemists  appointed  by  the  state  food  and 
dairy  eommifisioner  shall  perform  the  same  duties  and  have  the 
same  authority  under  this  aet  as  are  prescribed  by  chapter  one 
hundred  and  sixty-six  (166),  laws  of  the  thirty-first  general  aa- 
sembly,  and  the  said  state  food  and  dairy  commissioner  may  ap- 
point, with  the  approval  of  the  executive  eooncil,  such  analysts  and 
chemists  as  may  be  necessary  to  carry  out  the  provisions  of  this 
act. 

Section  18.  Whoever  sells,  offers  or  exposes  for  sale  any  of  the 
seeds  specified  in  sections  thirteen  (13)  and  fourteen  (14)  of  this 
aet  which  are  mixed,  adulterated  or  misbranded,  or  any  agricul- 
tural seeds  which  do  not  comply  with  sections  ten  (10),  eleven  (11) 
and  twelve  (12)  of  this  act,  or  who  shall  counterfeit  or  use  a 
counterfeit  of  any  of  the  tags  prescribed  by  this  act;  or  who  shall 
prevent  or  attempt  to  prevent  any  inspector  in  the  discharge  of 
his  duty  from  collecting  samples  or  who  shall  violate  any  of  the 
provisions  of  this  act  shall  be  guilty  of  a  misdemeanor,  and  upon 
conviction,  shall  be  fined  not  more  than  one  hundred  dollars  ($100) 
and  costs  of  prosecution ;  provided,  that  no  one  shall  he  convicted 
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for  violation  of  the  provisionB  of  section  ten  (10)  of  this  act  if 
he  is  able  to  show  that  the  weed  seeds  named  in  section  ten  (10) 
are  present  in  quantities  not  more  than  one  in  ten  thousand,  and 
that  due  diligence  has  been  used  to  find  and  remove  tiaid  seeds. 

Section  19.  There  is  hereby  appropriated,  for  the  purpose  of 
mforcing  the  provisions  of  this  act,  a  sum  not  exceeding  three 
thousand  dollars  ($3,000)  annually.  Such  expense  shall  be  paid 
by  warrant  of  the  state  auditor  upon  bills  filed  by  the  state  food 
and  dairy  commissioner  with  the  executive  council  and  approved 
by  them.  All  fees  collected  under  the  provisions  of  this  act  shall 
be  paid  into  the  state  treasury. 

The  Michigan  law  permits  the  sale  of  cereal  grasses,  clover,  and 
forage  plants  containing  two  per  cent  of  quack  grass,  charlock, 
black  mustard,  Canada  thistles,  chicoiy,  toad  flax,  bucUiom, 
Rngel's  plantain,  night-flowerii^  eatchfly,  and  pennycreas.  The 
adulteration  shall  not  be  more  than  five  per  cent  of  any  other 
distinguishable  seed,  sand,  crushed  rock  or  any  other  materials  to 
be  found  mixed  with  agricultural  seed.  When  found  to  be  wilfully 
adulterated  or  not  as  clean  as  it  is  commercially  practicable  to 
make  it,  the  results  should  be  published  in  a  bulletin  together  with 
names  of  the  persons  selling  the  same. 

The  Canadian  act  requires  that  no  person  shall  sell  or  offer  for 
sale,  seed,  cereals,  grasses,  clovers  or  forage  plants  onless  they 
are  free  from  any  seeds  of  wild  mustard,  hare's-ear  mustard,  bull 
mustard,  field  pennyeress,  wild  oats,  bindweed,  perennial  sow 
thistle,  ragweed,  greater  ragweed,  purple  cockle,  cow  cockle,  orange 
hawkweed,  and  ei^t.  This  law  has  done  much  to  stimulate  the 
sale  of  good  seed. 

The  enforcement  of  the  Wisconsin  law  is  placed  in  the  hands  of 
the  Agricultural  Experiment  Station. 

The  Maine  law  requiring  a  guaranty  of  seed  sold  in  that  state 
is  working  out  well  and  has  greatly  improved  the  quality  of  seed 
sold  in  that  state. 

The  North  Dakota  law  has  the  following  forbidden  weed  seeds: 
touch  or  quack  grass,  Canada  thistle,  sow  thistle,  and  dodder. 
Also  the  sale  of  agricultural  or  garden  seeds  eontfdning  more  than 
a  reasonable  trace  of  the  seeds  of  greater  ragweed,  cornflower, 
mai^h  elder,  Bussian  pigweed,  dandelion,  chicory,  Russian  thistle, 
plantain,  buck  plantain,  bracted  plantain,  white  coekle,  cow  cockle, 
curled  dock,  sorrel,  sheep-sorrel,  purslane,  bindweed,  wild  buck- 
wheat, wild  onion,  wild  oats,  pigeon  grass,  holy  grass,  chess,  mus- 
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tard,  tombUng  mustard,  hare's-ear  mustard,  penuycrees,  pepper- 
grass,  shepherd's  purse,  false-flax,  bird's-foot,  trefoil,  yellow  tre- 
foil, bar  clover,  sweet  clover,  ergot,  or  of  the  seeds  of  any  other 
noxious  weed  is  unlawful.  The  inspection  of  the  law  is  in  the 
hands  of  the  botanists  of  the  North  Dakota  .A^cultoral  College. 
The  law  has  greatly  improved  the  quality  of  seeds  sold  in  that 
state.  The  forbidden  list  of  weed  seeds  is  large  and  probably 
difficult  to  enforce. 

The  only  way  to  enforce  any  seed  law  is  to  have  fields  in  which 
commercial  seed  is  grown  inspected  by  some  competent  botanist. 
The  seed  should  not  be  sold  unless  the  weed  seeds  can  be  removed. 
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CHAPTER  XIII. 


HISTORY  AND  BIBLIOGRAPHT. 

Perhaps  the  beet  kno'wn  of  the  modem  German  treatiBes  on  the 
sabject  of  weeds  is  that  of  Thaer  of  the  University  of  Giessen  on 
the  Agrieultural  Weeds,  in  which  some  27  species  are  described 
with  colored  figures,  methods  of  extermination  being  given.  Many 
of  the  weeds  here  described,  as  the  sheep  sorrel,  com  ooeble, 
Canada  thistle,  quack  grass,  and  horse-tail,  are  common  to  North 
America.  This  work  passed  throagh  several  editions;  the  first  ap- 
pearing in  1881  and  the  last  in  1905. 

L.  Danger  in  1887  pnblished  a  treatise  of  166  pages  on  the  sub- 
ject of  Weed  and  Plant  Parasites.  This  work  discussed  the  more 
important  weeds  of  Germany,  freqnently  giving  methods  of  ex- 
termination, and  numerous  notes  on  the  origin  of  weeds,  including 
also,  under  the  head  of  Geographical  Botany,  a  list  of  weeds  found 
in  different  soUs.  The  following  soils  are  characterized:  (1)  Qra- 
TeUy  soils  containii:^  SO  per  cent  of  gravel;  under  this  head  he 
names  soeh  weeds  as  the  horse  weed  {Erigerim  canadensis)  and 
spurge  (Euphorbia  pephia).  On  the  whole,  however,  the  list  is  a 
short  one.  (2)  Sandy  soils,  in  which  there  is  80  per  cent  of  sand 
of  smaller  diameter  than  in  gravel  soils.  The  weeds  found  here 
are  awned  brome  gra^  {Bromus  teciorum),  sheep  sorrel  {Rvtnex 
acetosella),  common  evening  primrose  (  Oenothera  biennis),  com 
cockle  (Agrostemma  githago),  horse  weed  (Erigeron  canadensis), 
and  spurge  {Euphorbia  cyparissiae) .  (3)  Loamy  soils  with  some 
sand,  lacking  lime.  Some  of  the  weeds  found  here  are  sow  thistle 
{Sonchus  arvensis),  Canada  thistle  {Cwsium  arvense),  shepherd's 
purse  {Capsella  bursa-pastoris) ,  dandelion^  {Taraxacum  oiJicinale) , 
wild  carrot  {Daucua  carola)  and  chess  {Bromus  secalinus).  (4) 
Clay  soils.  This  class  contains  only  one  of  our  common  weeds, 
namely  horse-tail  {Eqaisetum.  arveiise).  (5)  Marl  soils,  contain- 
ing from  5  to  50  per  cent  of  carbonate  of  lime.  The  only  weed 
given  in  this  list  that  we  have  in  Iowa  is  prickly  lettuce  {Lactuca 
scariola).  (6)  Limy  soils,  containing  more  than  50  per  cent  of 
calcium  carbonate,  are  represented  by  some  Cruciferae,  and 
Legumvnosae.    (7)  Humus  soils,  the  organic  matter  consisting  of 
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about  50  per  cent  of  humtu;  the  humus  meotioned  must  be  in  the 
nature  of  peaf,  as  the  list  of  plants  mentioned  all  belong  to  the 
peat  flora.  (8)  Alkali  soils.  The  plants  mentioned  here  are 
hardly  characteristic  in  this  state,  only  a  few  of  the  species  being 
reported  in  old  lake  beds  in  northern  Iowa.  Some  of  the  weeds 
mentioned  by  him  are  Triglockin  maritinui  and  Juncus  balticus. 
This  author  also  gives  more  or  less  extended  accounts  of  the 
methods  of  extermination  of  these  weeds  in  Germany. 

Sorauer  and  Prank  discuss  the  weeds  of  Germany.  Stebler  and 
Schroeter  discuss,  in  an  extended  way,  in  a  work  appearing  in 
1891,  the  weeds  of  Switzerland,  giving  many  colored  illustrationa 
and  good  descriptions.  Numerous  other  papers  also  have  ap- 
peared in  German  technical  agricultural  journals  and  in  the 
transactions  of  societies. 

"William  Darlington  of  West- Chester,  Pennsylvania,  was  a 
pioneer  along  the  line  of  writing  a  special  treatise  on  the  subject 
of  weeds ;  for  in  1847  he  wrote  a  work  on  agricultural  botany,  an 
enumeration  and  description  of  "useful  plants  and  weeds,  which 
merit  the  notice  or  require  the  attentjon  of  American  agrieul- 
turalista"     He  says  in  the  preface: 

The  study  of  Botany,  in  its  widest  sense— comprising,  as  it  does, 
the  entire  vegetable  creation, — will  ever  have  its  select  votaries  in 
those  who  can  appreciate  its  manifold  charms,  and  find  their  re- 
ward in  the  pleasures  incident  to  the  pursuit;  but  when  regarded 
in  a  more  limited  and  practical  point  of  view,  it  may  fairly  chal- 
lenge the  attention  even  of  the  most  inveterate  Utilitarians 

In  my  humble  opinion,  no  education  ftan  be  deemed  suflScient 
without  some  acquaintance  with  the  rudiments,  or  first  principles, 
of  Botanical  Science^some  rational  knowledge  of  the  vast  and 
multiform  creation  around  us,  known  as  the  Vegetable  Kingdom. 

If  our  American  youths  who  are  being  educated  with  a 

view  to  Affricultural  pursuits,  were  thoroughly  instructed  in  the 
admirable  Textbook,  above  referred  to,  (Botanical  Textbook  by 
Prof.  A.  Gray), — and  were  then  required  to  make  themselves 
botanically  acquainted  with  that  portion  of  the  vegetable  king- 
dom which  annually  demands  their  attention,  on  the  farm, — the 
Profession  would  sppedily  assume  a  new  and  engaging  aspect. 
The  labors  of  the  field  would  be  blended  with  the  contemplation  of 
facts  and  phenomena  of  the  deepest  interest  to  inquiring  minds, — 
and  Agriculture — instead  of  being  shunned,  as  an  irksome  drudg- 
ery— would  be  justly  esteemed  as  one  of  the  noblest  employments 
of  a  free  and  intellectual  people. 

In  the  revii^ed  second  edition  a  weed  is  defined  as  followa: 
In  popular  language,  any  homely  plant  which  is  not  noticeable 
for  the  beauty  of  its  flowers,  not  entitled  to  respect  by  a  repnta- 
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tion  for  medicinal  or  other  useful  qualities,  is  designated  by  the 
epithet  weed.  In  an  agricultural  sense,  the  term  ia  used  with  a 
more  restricted  meaning,  and  is  applied  to  those  intrusive  and  un- 
welcome individuals  that  will  persist  in  growing  where  they  are 
not  wanted, — in  short,  the  best  definition  that  has  yet  been  given 
of  a  weed  is  the  old  one,  "a  plant  out  of  place,"  Most  of  the 
weeds  troublesome  in  our  agriculture  are  immigrants,  either  from 
the  Old  World,  or  from  the  warmer  portions  of  this  continent. 
The  number  of  plants  indigenous  to  our  country,  that  are  entitled 
to  rank  as  pernicious  weeds,  is  comparatively  small.  As  the 
aborigines  disappear  with  the  advance  of  the  whites,  so  do  the 
native  plants  generally  yield  their  possession  as  cultivation  ex- 
tends, and  the  majority  of  the  plants  to  be  met  with  along  the 
lanes  and  streets  of  villages,  and  upon  farms,  are  naturalized 
strangers,  who  appear  to  be  quite  at  home,  and  are  with  difficulty 
to  be  persuaded  or  driven  away. 

Weeds  are  introduced  upon  a  farm  in  a  variety  of  ways.  Many 
have  their  seeds  sown  with  those  of  the  crops;  this  is  particularly 
the  case  where  the  seeds  of  the  weeds  and  of  the  grain  are  so 
nearly  alike  in  size  that  their  separation  is  difficult.  Proper  care 
in  procuring  and  preserving  clean  seed  will  often  save  much 
future  trouble  and  vexation.  The  observing  farmer  will  notice 
the  means  which  nature  has  provided  for  the  scattering  of  seeds, 
and  he  will  find  that  the  most  pernicious  weeds  seem  to  have  been 
especially  furnished  with  contrivances  to  facilitate  their  dispersion. 
The  Clot-bur,  Beggar's  Lice,  and  others,  have  barbs  or  hooks  by 
which  they  adhere  to  clothing  and  the  coats  of  animals,  and  are 
widely  distributed  by  this  agency.  All  of  the  thistles,  and  many 
others  of  the  same  family,  have  a  tuft  of  fine  silky  hair  attached 
to  the  seed,  or  more  properly  fruit,  by  which  they  are  buoyed  upon 
the  air,  and  wafted  from  place  to  place.  So  numerous  are  the 
ways  by  which  seeds  are  dispersed,  that,  however  careful  a  farmer 
may  be  upon  his  own  premises,  a  slovenly  and  neglectful  neighbor 
may  cause  him  infinite  anuoyaoce  by  furnishing  bis  lauds  with 
an  abundant  supply.  In  some  European  countries  a  farmer  may 
sue  his  neighbor  for  neglecting  to  destroy  the  weeds  upon  his 
lands,  or  may  employ  people  to  do  it  at  the  delinquent's  expense. 

The  vitality  of  seeds,  particularly  if  buried  in  the  earth  below 
the  reach  of  the  influences  which  cause  germination,  in  some  cases, 
endures  through  many  years ;  hence,  an  old  field,  after  deep  plow- 
ing, has  often  a  fine  crop  of  weeds  from  the  seeds  thus  brou?ht 
to  the  surface.  Weeds  that  have  been  cut  or  pulled  after  they 
have  flowered,  should  not  be  thrown  into  the  barnyard  or  hog- 
stye,  unless  the  farmer  wishes  to  have  the  work  to  do  over  again 
with  their  progeny,  as  the  seeds  will  be  thoroughly  distributed  in 
the  manuring  of  the  land.  In  England  they  dry  the  pernicious 
weeds  and  bum  them,  not  only  destroying  root  and  branch,  but 
seed  also. 
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He  introdaces  the  subject  by  giving  an  account  of  the  Btmcture 
of  plants.  Throughout  this  admirable  treatise,  under  the  head  of 
observations,  Dr.  Darlington  gives  an  account  of  the  troublesome 
weeds.  The  book  describes  such  weeds  as  Indian  mallow,  bladder 
ketmia,  common  mallow,  quack  grass,  horse  nettle,  boot  jack, 
cocklebur,  ragweed,  dead  nettle,  smartweeds  and  European  morn- 
ing-glory. Strangely  enough,  however,  the  common  morning- 
glory  is  not  mentioned,  nor  is  the  field  dodder  or  the  clover  dodder. 
This  work  passed  through  another  edition  revised  by  Dr.  Qeoi^ 
Thurber,  a  botanist  of  some  note  who  was  editor  for  a  time  of  the 
American  Agriculturist  and  died  in  1863.  The  second  edition 
of  the  book,  under  the  title  of  American  Weeds  and  Usefnl  Plants, 
appeared  in  1859.  This  work  filled  a  splendid  place  in  American 
agricultural  Uterature  and  did  much  to  stimulate  a  study  of  the 
weeds  which  are  injurious  to  agriculture. 

Mr.  Thomas  Shaw  in  1893  published  a  small  book  in  which  he 
discussed  the  prevalence  of  weeds,  the  evils  which  arise  from  the 
presence  of  weeds,  the  possibility  of  destroying  weeds,  the  agencies 
concerned  in  the  distribution  and  propagation  of  noxious  weeds, 
methods  and  principles  generally  applicable  in  the  destmetion  of 
weeds  and  finally  specific  modes  of  eradicating  certain  trouble- 
some weeds,  which  should  generally  be  adopted  to  keep  a  field  free 
from  weeds.  He  makes  many  excellent  su^estions,  among  which 
are  the  following: 

(1)  The  persistent  and  careful  study  of  the  habits  of  growth 
of  all  the  various  sorte  of  weeds  with  which  one 's  farm  is  infested, 
so  as  to  be  able  to  deal  with  them  in  the  most  rational  way  posable. 

(2)  The  modification  (when  necessary)  of  the  scheme  of  rota- 
tion that  has  been  adopted,  so  that  such  crops  as  allow  the  seeds 
of  the  weeds  which  infest  them  to  ripen,  may  for  a  time,  be  omitted 
from-  the  rotation. 

(3)  When  certain  methods  of  eradication  have  been  fixed  upon, 
the  careful  and  wise  adaptation  of  these  methods  to  such  condi- 
tions of  soil  and  climate  as  are  found  in  the  locality  concerned. 

(4)  The  exercise  of  due  care  when  seeds  are  purchased,  to  see 
that  they  are  perfectly  pure,  that  is,  perfectly  free  from  the  seeds 
of  weeds;  and  also  the  exercise  of  due  care  with  respect  to  such 
seeds  as  are  grown  at  home  to  see  that  they,  too,  are  perfectly  free 
from  weed  seeds, 

(5)  and  (6)     •     •     • 

(7)  The  growing  of  hoed  crops  upon  the  farm  infested,  to  the 
largest  extent  that  is  practicable. 
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(8)  The  growing  of  dover  and  lucerne,  so  far  as  this  can  be 
done  with  profit. 

(9)  The  growing  of  soiling  crops,  to  the  extent  that  ma?  be 
found  practicable,  both  because  of  the  fact  that  they  can  be  out 
almost  at  any  time  that  is  desirable,  and  also  because  of  their 
"smothering"  properties, 

(10)  The  utilizing  of  sheep  for  the  destruction  of  weeds  in 
pastures. 

(11)  The  growing,  as  far  as  possible,  at  home,  of  the  food  re- 
quired by  the  live  stock  of  the  farm,  instead  of  purchasing  it  else- 
where. 

(12)  The  keeping  of  the  land  of  the  farm  constantly  at  work, 
so  far  as  this  possibly  can  be  effected. 

(13)  The  stimulation  of  the  soil  to  a  constantly  vigorous 
production  by  means  of  thorough  working  and  a  large  use  of 


(14)  The  practice  of  autumn  cultivation  to  the  largest  extent 
that  is  possnble. 

(15)  The  exercise  of  the  utmost  possible  precaution  that  no 
weed  seeds  ripen  upon  the  farm,  if  by  any  means  whatever  their 
ripening  can  be  prevented. 

(16)  The  giving  of  due  heed  to  all  the  agencies  by  which  weeds 
are  distributed  and  propagated,  so  as  always  to  be  able  to  counter- 
act or  defeat  those  agencies. 

(17)  When  once  the  work  of  eradication  has  been  undertaken, 
the  making  of  it  as  thorough  aa  possible,  and  the  accomplishment 
of  it  in  the  shortest  possible  time. 

(18)  When  once  a  state  of  cleanliness  has  been  secured,  the 
maintenance  of  it  thereafter  as  perfectly  as  possible  under  all 
circumstances. 

In  1911  Orange  Judd  &  Co.  published  a  book  on  Weeds  of  the 
Farm  and  Garden,  which  was  written  by  L.  H.  Fammel.  This 
book  contains,  in  addition  to  a  number  of  half  tone  plates,  figures 
of  a  great  many  weeds  of  North  America,  discusses  their  geographi- 
cal distribution  and  the  best  methods  of  estermination,  and  the 
most  important  noxious  weeds  with  their  distribution.  The  table 
of  contents  of  the  book  is  as  follows : 

1.  Weeds.  Injury  to  Crops  and  Nature  of.  2.  Kinds  of  Weeds 
as  to  Duration.  3.  Dispersal  of  Weed  Seeds.  4.  The  Parmer's 
Interest  in  Good  Seed,  and  How  to  Test  Seed.  5.  Weed  Impurities 
in   Agricultural   Seeds.     6.   Some  Weed  Laws  and  Seed-Control 
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Laws.  7,  Weeds  of  Special  Crops.  8.  Poisouoos  "Weeds.  9,  Table 
of  Noxious  Weeds.  10,  Migration  of  Weeds.  11.  Extermination 
of  Weeds.  12.  Treatment  for  Special  Weeda  13.  Morphology  of 
Weeds.  14.  Descriptions  of  Some  Conunon  Weeds.  15.  Partial 
Bibliography,  OonsiBting  of  Easily  Accessible  Eeferences,  Ar- 
ranged by  Harriette  S.  Kellogg.  This  lista  the  important  papers 
on  the  subject. 

A  little  treatise,  "A  Talk  on  Weeds,"  an  address  given  before 
the  Coun^  Boad  School,  Clinton  County,  1910,  gives  an  aeeonnt 
of  a  few  of  the  important  weeds  and  notes  for  the  teacher.  A 
somewhat  similar  paper  especially  adapted  for  schools  was  pub- 
lished by  Miss  Caroline  Forgrave  of  Dallas  county.  This  little 
paper  gives  suggestions  of  what  school  children  may  do  to  study 
weeds.    BoUi  of  these  were  written  by  Mr.  Pammel. 

Bulletin  70  of  the  Iowa  Agricultural  Experiment  Station,  by 
the  same  writer,  discusses  a  few  of  the  more  important  Iowa  weeds 
with  an  account  of  the  dissemination  of  seeds  and  the  pollination  of 
a  few  plants;  anbseqnently  Mr.  Fammel  and  Miss  King  publi^ed 
an  extensive  bulletin  on  the  treatment  of  weeds,  especially  with 
iron  sulphate. 

Prof.  H.  L.  Bolley  also  published  an  extensive  treatise  on  "Weeds 
of  North  Dakota,"  particularly  with  reference  to  the  treatment 
with  iron  sulphate. 

Attention  may  also  be  called  to  a  little  semi-occasional  publica- 
tion by  the  American  Steel  and  Wire  Company  on  "Weeds,"  par- 
ticularly on  treatment  with  iron  sulphate.  This  little  journal  is 
well  illostrated.  Many  of  the  nature  study  works  like  those  of 
Hodge,  Stevens,  Birkett  and  Hall,  GofE  and  Mayne,  such  as 
"Weeds,"  "Farm  Friends  and  Farm  Foes,"  as  well  as  the  Agri- 
cultural botany  of  John  Percival,  give  short  accounts  of  weeds. 

W.  S.  Blatehley,  in  the  "Indiana  Weed  Book,"  1912,  describes 
one  hundred  and  fifty  common  weedy  plants ;  including  an  account 
of  their  nature  and  habits,  as  well  as  su^^stions  for  eradication. 
Of  the  weeds  consider'ed,  it  is  interesting  to  note  that  seventy- 
seven  are  natives  of  Indiana,  while  seventy-three  are  introduced 


Of  the  more  important  treatises  on  weeds  the  recent  bulletin  by 
J.  W.  Beal,  who  was  formerly  botanist  of  the  Michigan  Agricul- 
tural College  should  be  mentioned.  This  book  of  167  pages  de- 
scribes and  figures  the  important  weeds  of  Michigan.  This  is  a 
most  helpful  treatise,  and  with  the  excellent  figures  one  will  be 
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able  to  recogDize  any  of  the  common  weeds  of  that  state.  Another 
special  bulletin  is  tbe  Ohio  weed  manual  by  Prof.  Selby.  This 
excellent  manual  describes  and  gives  the  distribation  of  Ohio 
weeds  as  well  as  hints  on  extermination  of  tbe  conunon  weeds  of 
that  state.  The  discussions  on  weeds  by  Crozier,  Dewey  and  other 
botanists  of  the  United  States  Department  of  A^calture,  are 
most  helpful  as  regards  tbe  more  common  weeds  of  eastern  North 
America. 

The  most  recent  extensive  account  of  weeds  in  Canada  is  a 
book  by  Clark  and  Fletcher.  This  work  describes  many  families 
of  weeds,  one  or  more  species  of  each  genus  being  illustrated  with 
colored  figures.  In  addition  many  weed  seeds  are  described.  Some 
of  the  headings  are  as  follows :  Losses  Due  to  Weeds,  How  Weeds 
Spread,  Weed  Seeds  in  the  Soil,  Commercial  Seeds  and  Feeding 
Stuffs.  This  book  will  enable  one  to  recognize  the  more  or  lesc 
common  weeds  found  in  Canada.  It  has  passed  through  two  edi- 
tions, the  first  having  been  published  in  1906  and  the  second  in 
1909. 

The  most  recent  English  publication  is  a  book  by  H.  C.  Long 
and  John  Percival,  "Common  Weeds  of  the  Farm  and  Garden." 
This  book  of  451  pages  contains  many  half  tone  illustrations  and 
figures  of  weeds  that  are  common  to  tbe  British  Isles,  treated  under 
the  following  heads:  Weeds  of  Kivers  and  Ditches  also  Drives, 
Worst  Weeds,  Weeds  and  the  Improvement  of  Grass  Land,  Weeds 
of  the  Arable  Land,  What  Weeds  Are  and  How  They  Affect  our 
Crops  and  Stock,  Parasite  Plants  and  Poisonous  Plants,  Principles 
of  Seed  Testing,  besides  a  Bibliography  of  5  pages  referring  to 
the  more  important  papers  published  in  Europe,  England  and 
Canada.  In  addition  to  this  English  publication  there  have  been 
published  by  M.  6.  Smith  "One  Hundred  Yorkshire  Weeds,"  and 
"A  Contribution  to  our  Knowledge  of  the  Influence  of  Manures  on 
the  Botanical  Composition  of  the  Herbage  of  Permanent  Grass- 
Land." 

Many  weeds  have  received  special  attention  in  the  United 
States.  Of  these,  perhaps  the  Bussian  thistle,  some  20  years  ago, 
received  more  attention  for  a  few  years  than  any  other  weed.  The 
earliest  account  of  this  weed  was  made  by  J.  N.  Hose  in  1891,  fol- 
lowed by  a  more  extensive  bulletin  on  the  same  weed  by  Dewey  in 
1893,  and  another  paper  by  the  same  author  in  1894.  Papers  were 
also  published  by  Bessey  of  Nebraska,  Goff  of  Wisconsin,  Pammel 
and  Wilson  of  Iowa,  Hays  of  Minnesota,  Bolley  of  North  Dakota, 
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Williams  of  Soath  Dakota,  Clinton  of  Illinois,  Selb^r  of  Ohio,  and 
"Wooten  of  New  Mexico;  in  addition  press  notices  on  the  subject 
were  published  in  agricultural  journals  during  the  7ears  1891- 
1895,  Since  then  there  have  been  comparatively  few  accounts,  ex- 
cepting a  few  notes  in  1911  and  1912  in  the  agricultural  journals. 
The  chemistry  of  the  weed  has  also  been  discussed  by  0.  £.  Patrick 
of  Iowa  and  by  the  Colorado  Experiment  Station,  Thie  weed  was 
considered  so  important  that  a  number  of  northern  states  passed 
laws  looking  for  its  extermination.  A  bill  was  introduced  into 
Congress  by  Senator  Hansbrough  in  which  congressional  aid  was 
asked  to  eztenninate  it. 

The  Canada  thistle  haa  been  discussed  by  numerous  writers  both 
in  Europe  and  in  the  United  States.  The  spread  of  this  weed  is 
considered  in  another  connection.  We  find,  however,  that  mention 
of  this  weed  is  made  by  Linnaeus  in  his  Flora  Lapponica,  by 
Batzeburg  in  1859,  and  by  Darlington  in  1853.  More  recently  the 
weed  has  received  attention  from  such  botanists  as  H.  L.  Bolley  of 
North  Dakota,  T.  J.  Burrill  of  Illinois,  E.  S.  Goff  of  Wisconsin, 
Pleteher  and  Clark  of  Canada,  L,  P.  Henderson  of  Idaho,  L.  H. 
Dewey  of  Washington,  D.  C,  Prof.  Howitt  of  Canada,  and  L.  H. 
Pammel.  There  have  been  many  press  notices  in  the  agricultural 
papers,  particularly  in  the  northern  Mississippi  Valley.  Attention 
may  be  called  to  those  in  Wallace's  Farmer,  Iowa  Homestead,. 
Breeders'  Gazette,  Farmers'  Review,  Prairie  Farmer  and  Success- 
ful Farming, 

Another  weed  that  attracted  much  attention  a  few  years  ago 
was  squirrel-tail  grass  or  wild  barley.  This  was  discussed  by  C.  S- 
Crandall  of  Colorado,  Hillman  of  Nevada,  Nelson  of  Wyoming, 
Wooten  of  New  Mexico  and  Pammel  of  Iowa. 

Prickly  lettuce  has  been  discussed  by  Arthur  of  Indiana,  Weed 
of  Ohio,  Dewey  of  Washington,  D.  C,  Morrow  of  Illinois,  Pammel 
of  Iowa,  and  Fernald  of  Massachusetts. 

Buffalo  bur  has  been  discussed  by  Henry  of  Wisconsin,  Halsted 
and  Pammel  of  Iowa,  Clinton  of  Illinois,  Harvey  of  Maine,  and  in 
numerous  press  notices  in  the  agricultural  journals. 

Mustards  of  various  kinds  have  been  discussed  by  Dewey  of 
Washington,  D.  C.  Clark  and  Fletcher  of  Canada,  Hitchcock  of 
Kansas,  Howitt  of  Canada  and  Pammel  of  Iowa. 

The  perennial  sow  thistle  has  been  discussed  by  the  agricultural 
press  of  Canada  and  in  special  treatises  by  Howitt  and  Fletcher 
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and  Clark  of  the  Dominion  of  Canada  and  in  numerous  notices  in 
the  agricultural  press  of  the  northern  United  States, 

Broom  rape  has  been  discussed  b?  Garman  of  Kentucky  and  by 
the  United  States  Department  of  Agriculture. 

Much  haa  been  published  on  the  subject  of  weed  seeds.  The 
more  important  contributions  are  the  following:* 

EuropeoM  work. — The  importance  of  this  work  has  long  been 
recognized  in  Europe.  The  pioneer  work  in  this  line  was  carried 
on  first  in  Germany,  a  station  for  testing  commercial  seeds  having 
been  organized  in  1867  in  connection  with  an  academy  located  in 
Tharandt.  Dr.  Nobbe  was  its  first  director.  Early  in  his  work 
he  saw  the  importance  of  making  careful  examination  for  the  im- 
parities of  various  grass  and  clover  seeds.  In  1876  appeared  his 
'  classical  book,  Handbnch  der  Samenkonde.  In  addition  to  this 
work  he  waa  the  author  of  many  other  important  papers  on  via- 
bilily  of  seeds  and  other  physiological  seed  problems. 

Among  other  important  contributions  along  this  line,  we  may 
mention  the  papers  and  work  of  Kraft,  Luhn,  and  Harz.  The  work 
of  Harz  summarizes  not  only  the  facts  pertaining  to  the  anatomy 
of  seeds  but  also  to  many  other  important  topics;  the  literature 
bearing  on  the  subject  of  seeds  is  also  given. 

The  work  of  Burchard  on  the  adulteration  of  seed  with  special 
reference  to  their  origin  is  particularly  noteworthy.  In  his  book 
he  has  published  statistical  records  showing  the  origin  of  clover 
seed  and  the  weed  seeds  found  in  the  same  from  Middle  Europe, 
Eastern  Europe,  Southern  Europe  and  North  and  South  America. 
He  sometimes  missed  the  important  weed  species  that  are  found 
in  our  American  clover  aeed,  but  on  the  whole  it  is  troe  that  the 
character  of  the  weed  seeds  found  in  our  clover  and  other  seeds 
will  enable  one  to  t«ll  where  they  were  grown. 

Bnrchard,  in  hia  account  published  in  a  contribution  from  the 
Seed  Control  Station  of  Hamburg,  states  that  a  large  number  of 
seeds  investigated  by  him  had  impurities.  Of  two  hundred  and 
eighty  seeds  tested,  one  hundred  and  sixty-seven  belonged  to  the 
pulse  family,  seventy-nine  to  the  grass  family,  twenty-three  to 
forest  seeds,  and  eleven  were  miscellaneous.  He  found  the  mini- 
mum purity  of  the  clover  seed  was  54.2  per  cent.  The  highest 
percentage  of  purity  was  found  in  timothy,  99.42.  The  lowest 
genninative  enei^  was  found  in  fescue  grass,  0.17  per  cent,  and 

•The  more  important  references  here  Biven  upon  the  hiBtory  of  seed  Investl- 
Katlon  are  taken  from  bulEetins  SB,  9t>  and  105,  issued  hy  the  Iowa  State  Agri- 
cultural Bzperlment  Station,  wlilch  are  more  completely  Hated  In  the  blbllofraphr. 
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the  highest  in  clover,  97.25  per  cent.  Of  the  sixty  samplea  of  red 
clover  examined  for  dodder,  twenty-eight  were  free.  The  most 
common  species  was  clover  dodder,  although  others  were  also  found. 
One  lot  of  alfalfa  from  South  America  contained  the  Chilian 
dodder.  In  this  investigation  as  in  others,  he  emphasizes  the  im- 
portance of  determining  the  kinds  of  weeds  found  in  the  seed, 
thus:  In  Australian  orchard  grass  the  hairy  brome  grass  was 
commoti,  and  in  North  American  seed,  orchard  grass,  timothy,  blue 
gross  and  tickle  grass. 

The  work  of  Settegast  treats  extensively  the  subject  of  agricul- 
tural seeds  and  seed  testing,  especially  with  reference  to  vitality 
and  seed  production. 

Vandevelde's  work  treats  of  the  morphology  and  physiology  of 
germination  and  includes  a  splendid  bibliography. 

Attention  should  be  called  to  the  excellent  contributions  of 
"Wollny  whose  reports  of  his  splendid  work  on  seeds  and  the  care 
of  agricultural  crops  often  give  considerable  detail  on  the  ger- 
mination and  viability  of  various  agricultural  seeds. 

Kienitz  gives  a  detailed  account  of  the  methods  to  be  followed 
in  the  study  of  germination  of  seeds. 

Pruwirth  carried  out  a  study  on  the  color  and  specific  gravity 
of  clover  seeds.  He  found  that  the  dark  violet  seeds  were  heavier 
than  the  light  colored  ones  of  the  same  head,  and  perhaps  had 
greater  germinative  enei^. 

Samek  carried  on  an  experiment,  testing  seeds  for  a  period  of 
eleven  years,  showing  the  resplts  of  germination  after  the  first  and 
eleventh  years. 

Hiltner  in  a  somewhat  recent  paper  discusses  the  limitations  of 
seed  testing  and  the  importance  of  obtaining  pure  seed. 

H.  von  Guttenberg  gives  the  description  of  five  species  of 
Cuseata  and  a  key  for  their  identification.  Von  Degen  notes  the 
germination  of  dodder  under  varying  conditions.  Einzel  has  made 
a  study  of  the  effect  of  freezing  seed  and  its  bearing  upon  agri- 
cultural weeds.  Pieper  discusses  the  method  of  testing  the  ger-" 
mination  of  seeds  and  presents  a  new  method  of  determining  the 
germination  of  grass  seed.  Dorph-Petersen  gives  a  summary  of 
seed  tests  carried  on  by  the  Danish  Seed  Control  Station,  during 
which  9;024  samples  of  clover,  grass,  and  other  seeds  were  analyzed. 
The  paper  gives  a  list  of  weed  seeds  found  and  includes  notes  on 
germination  and  purity.  P.  G.  Stebler.  of  the  Zurich  Seed  Control 
Station,   Switzerland,   gives  the   results  of  tests  made  of  10,335 
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seeds  examined  in  1908,  with  reference  to  adulteration,  purity, 
vitality,  and  the  presence  of  Cuscuta.  Vilke  gives  an  accotmt  of 
the  presence  of  weed  seeds  found  in  Swedish  seeds.  J.  Paczoski 
notes  the  important  weeds  found  in  the  Cheraon  Qovemment. 
A.  Malzew  reports  on  the  nxire  important  weeds  found  in  Russia ; 
hlack  bindweed  {Polygtyitum  convolvulus)  and  com  cockle  (Agroa- 
temma  githago)  were  common  in  wheat;  oats  had,  in  addition,  wild 
oat«  {Avena  fatua,  glabrata),  and  Neslia  panicvlaia.  In  rye,  the 
black  bindweed  {Polygonum  convolvvius) ,  lamb's  qnartera  (Cheno- 
podiwm  dlbwm),  stiekweed  {Echinospermum  lappula),  and  Neslia 
pamiculata  were  found.  Lesage  made  a  study  upon  the  effect  of 
solutions  of  conmun  sslt  and  alcohol  on  the  germination  of  garden 
cress.  0.  Munerati  and  T.  V.  Zapparoli  of  Italy  have  made  a 
study  of  weed  seeds  with  hard  coats.  F.  Johnson  and  R.  Hensman 
discuss  the  source  of  the  alien  flora  of  Ireland  through  weed  im- 
purities found  in  agricultural  seed.  A.  J.  Ewart  made  tests  of 
various  grass  aud  garden  seeds  with  reference  to  the  vitality  of 
seeds  after  a  sea  voyage.  In  a  lengthy  report  on  the  prolonged 
vitality  of  seeds  it  was  found  that  quite  a  per  cent  of  seeds  ger- 
minated after  half  a-  century.  Bees  made  a  study  of  hard  seeds 
with  reference  to  the  cnticular  layer.  This  layer  repelled  the  water, 
and  for  this  reason  seeds  retained  their  vitality. 

A  recent  paper  by  E.  Lehmann  on  the  temperature  and  light 
relations  and  the  germination  of  seeds,  gives  both  an  esbaustive 
summary  of  the  subject  and  a  great  deal  of  original  matter. 

It  is  difficult  to  say  under  what  conditions  seed  will  germinate. 
Older  investigators  regarded  light  as  having  no  definite  action  on 
the  germination  of  seeds.  Crocker  found  that  the  structure  of  the 
seed  coats  retarded  germination  in  the  case  of  Xanthium.  Shull, 
Crocker,  and  others  found  that  oxygen  hastened  the  process.  In 
a  recent  paper  by  E.  Lehmann,  attention  is  called  to  the  action  of 
light  and  temperature  on  the  perraination  of  seeds,  both  of  which 
influence  this  action.  The  seeds  of  Whitlavia  qratidiflora  indicated 
that  germination  is  retarded  at  higher  temperatures  but  not  at 
lower.  He  designates  some  seeds,  such  as  Epilobiwm  roseum,  E.  hir- 
sutum  (Lehmann),  and  Verotiica  peregrina  (Heinricher)  as  light 
germinating  seeds.  Dark  germinating  seeds  are  represented  by 
Phlox  drummondii.  Lehmann  found  that  4  per  cent  germinate  in 
light  and  31  per  cent  in  darkness.  Maturity  also  influenees  ger- 
mination of  seed.  When  wheat  is  ripened  at  a  lower  temperature, 
it  requires  a  longer  optimum  temperature  for  germination  than  seed 
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ripened  at  a  Mgher  temperature.  The  seeds  of  blae  grass  when 
planted  soon  after  maturity  did  not  germinate  ii  darkness  but 
under  the  influence  of  light  88  per  cent  germinated.  In  spring, 
however,  the  germination  was  equally  good  in  darkness  and  light. 

Ciealar  found  that  light  influenced  germination.  It  would  seem 
from  this  and  other  investigations  that  structure,  the  oxygen,  sub- 
stratum moisture,  temperature,  light,  in  short,  the  ecology  and 
structure  as  well  as  physiology  play  an  important  part  in  germin- 
ation. 

There  are  many  other  contributions,  bat  most  of  these  papers 
will  be  found  recorded  in  the  literature  cited  by  Vandevelde,  Harz 
and  Nobbe. 

American  work. — Connecticnt. — The  pioneer  work  in  this  coun- 
try was  done  by  Profs.  E.  H.  Jenkins  and  Wameke,  of  the  Con- 
necticut Agricultural  Experiment  Station. 

Miss  Mary  Q.  Jagger  and  E,  H.  Jenkins  report  the  results  of 
analyses  for  1908-1909-1910-1911,  and  note  the  character  of  the  im- 
parities  of  seed  found  in  the  Connecticut  market. 

North  Carolina. — Gerald  McCarthy,  of  the  North  Carolina  Agri- 
cultural Experiment  Station,  published  an  elaborate  paper  on  the 
subject  in  which  he  gave  the  details  of  an  extensive  investigation 
carried  on  in  North  Carolina  on  germination  of  seeds. 

Michigan. — Some  excellent  work  was  done  by  Prof.  W.  J.  Beal 
who  reported  results  of  germination  of  clover  seeds  famished  by 
seedsmen.  Prom  seeds  grown  on  moist  paper  the  results  of  the 
germination  showed  that  large  red  clover  had  a  germination  of 
88  per  cent,  mediam  red  clover  88  per  cent,  white  clover  84  per 
cent  and  alsike  clover  64  per  cent.  Prof.  Beal  called  attention  to 
the  difference  in  germination  of  seeds  when  grown  in  sand  and  in 
blotting  paper.  JEi^rom  seeds  grown  in  sand  the  following  results 
were  obtained :  Medium  clover  had  a  germination  of  76  per  cent, 
white  clover  92  per  cent,  red  clover  {two  separate  lots)  70  and  56 
per  cent. 

A  later  report'of  Prof.  Beal  gives  two  tests  of  twelve  years  old 
clover  seeds  in  both  of  which  the  germination  was  35.8  per  cent. 

Subsequent  reports  on  the  vitality  of  clover  and  other  seeds  were 
also  made. 

Prof.  Beal  also  reports  tests  on  seeds  sent  by  farmers.  Fifty- 
eight  samples  ranged  from  25  to  97  per  cent,  seventeen  being  above 
90  per  cent.  He  early  called  attention  to  the  presence  of  rib  grass 
in  clover  seed.  Recently  he  has  published  an  exhaustive  boUetin 
on  the  seeds  of  Michigan  weeds  with  excellent  figares  made  by 
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F.  H.  Hilbnan.  Dr.  B.  Zceaw  has  published  the  results  on  the 
comparative  Tiability  of  seeds,  fungi,  and  bacteria,  when  snbjected 
to  variotts  chemical  agents.  Ernest  Bessey  gives  the  results  of  seed 
analysis  for  1911  and  1912  from  which  it  appears  that  buckhom 
and  plantain  were  freqnent.  The  paper  gives  the  ntimber  of  weed 
seeds  in  a  ponnd. 

Mr.  Parsons  in  1893  made  some  interesting  tabulations  in  a 
Bommary  of  American  seed  vitality  tests.  In  the  results  offered 
by  him  we  find  the  following:  Alsike  72.7  per  cent,  crimson  clover 
S9  per  cent,  red  clover  84.8  per  cent,  mammoth  clover  82.5  per 
«ent,  white  clover  72.1  per  cent,  alfalfa  61.6  per  cent. 

Pennsylvania. — Prof.  Butz  studied  many  hundreds  of  samples 
of  seeds,  chiefly  with  respect  to  their  germinative  power.  In  many 
cases  the  percentage  of  germination  was  very  low.  Thus  we  find 
recorded  the  following :  Alfalfa  52  per  cent,  alsike  clover  61  per 
cent,  Japan  clover  69  per  cent  and  seradella  13  per  cent. 

Ohio. — ^Mr.  Devol  early  recognized  and  emphasized  the  im- 
portance of  the  experiment  station  in  studying  the  viability  of 
seeds.  In  testa  conducted  by  him  clover  showed  a  germination  of 
93  per  cent. 

Later  Selby  and  Hicks  made  a  study  of  fifty-two  samples  of 
clover  and  aUalfa  seeds  sold  in  Ohio.  They  found  not  only  that 
the  seeds  had  a  low  vitality  but  that  they  contained  considerable 
impurities. 

Nevada. — Several  very  important  papers  have  been  published 
by  Mr.  Hillman  on  clover  seeds  and  their  impurities.  One  of  his 
earlier  bulletins  deals  with  the  descriptions  of  weed  seeds  and  their 
distribution,  together  with  an  incidental  account  of  the  occurrence 
of  these  seeds  in  commerce.  In  a  later  publication  be  considers 
the  weed  seeds  found  as  impurities  in  various  types  of  seeds,  in- 
cluding alfalfa,  red  clover,  white  clover,  alsike  clover,  crimson 
clover,  Japan  clover,  Bokhara  clover,  yellow  trefoil  and  esparcette. 
In  his  investigations  a  large  number  of  samples  was  examined. 
The  paper  therefore  gives  a  fair  estimate  of  the  impurities  gen- 
erally found  in  the  variom  clover  seeds  offered  for  sale  in  this 
country. 

Kansas. — Frof.  Roberts  and  Mr.  Freeman  carried  on  an  extensive 
investigation  of  alfalfa  seed,  showing  adulteration,  substitutes 
and  impurities;  and  the  methods  of  detecting  the  latter.  They 
found  some  adulteration  in  alfalfa  seed.  The  yellow  trefoil 
{Medicago  lupuUna)  was  most  frequent  though  there  were  occa- 
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sional  iDstsnces  in  which  burr  clover  (Medicago  denticvlata)  and 
Bweet  clover  {MelUotus  alba)  occnrred.  The  moBt  noxious  weed 
seeds  found  were  the  docks  and  the  English  plantain.  The  average 
germination  of  alfalfa  aeed  was  83  per  cent.  The  sabject  is  alao 
briefly  discussed  by  Ten  Eyck. 

Prof.  Roberts  and  Mr.  Freeman  also  made  quite  an  exhaustive 
study  of  the  grass  seeds  commonly  sold  in  Kansas.  The  dodder 
may  prove  to  be  a  destructive  elover  parasite  in  the  United  States. 
M^.  Brown,  in  a  paper  on  legal  and  customary  weights  per  bushel 
of  seeds,  has  also  brought  together  much  important  matter  on  the 
subject  of  the  we^ht  of  commercial  seeds. 

Maine. — ^Prof.  Harvey  and  other  members  of  the  staff  of  the 
Maine  Experiment  Station  investigated  the  vitality  and  the  im- 
purity found  in  the  agricultural  seeds  offered  for  sale  in  that 
state.  The  results  of  Prof.  Harvey's  investigations  disclosed  the 
advisability  of  haviug  a  law  to  regulate  the  sale  of  seeds.  Such 
a  law  was  passed  by  the  state  of  Maine  and  the  work  of  carrying 
on  this  law  was  placed  iu  the  hands  of  the  director  of  the  Station. 

The  results  of  the  tests  and  regulations  concerning  the  seed 
testing  for  Maine  were  published  by  Charles.  D.  Woods,  director 
of  the  Station.  In  a  subsequent  bulletin  be  discusses  seed  inspec- 
tion and  lists  79  kinds  of  weed  seed.  "With  Hammond  the  require- 
ments of  the  law  are  given  as  well  as  results  of  seed  testing. 

Minnesota. — W.  L.  Oswald,  Bulletin  127  of  the  Minnesota  Station 
gives  the  results  of  purity  and  germination  tests  for  1275  samples 
of  commercial  seed. 

North  Carolina. — McCarthy  in  an  early  bulletin  of  the  Xorth 
Carolina  Station  reported  on  the  analyses  of  seed  in  1912.  0.  I. 
Tillman  reported  on  the  analyses  of  commercial  seed  in  accordance 
with  the  North  Carolina  pure  seed  act. 

Kentucky. — Pi-of.  Garman  and  others,  of  the  Kentucky  Experi- 
ment Station,  have  investigated  the  impurities  in  grass  and  other 
forage  plants  sold  in  Kentucky.  It  was  found  that  thirty-six  of 
the  five  hundred  samples  examined  were  adulterated ;  among  these 
were  red  clover,  blue  grass,  timothy  and  orchard  grass.  They  con- 
cluded that  the  greatest  fraud  perpetrated  is  in  the.  sale  of  certain 
varieties  under  an  assumed  name.  In  several  publications  Prof, 
Garman  discussed  the  impurities  and  adulterations  of  grass  seed 
sold  in  Kentucky  and  recommended  that  no  field  seeds  should  be 
sold  in  Kentucky  containing  more  than  5  per  cent  weed  seeds. 
He  also  gave  a  comprehensive  account  of  seed  testing  apparatus 
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and  the  conditions  under  which  germination  testa  are  made,  with 
special  reference  to  work  in  Kentucky. 

Kentucky  now  has  in  consequence  of  this  work  an  admirable 
law  forbidding  adulteration  or  misbranding  of  the  clovers  and 
timothy  sold  for  seed  in  the  state.  Its  effects  have  been  most 
salutary  and  have  been  studied  with  profit  by  other  common- 
wealths. 

Vermont. — ^Mr.  L.  "W.  Barton,  under  the  direction  of  Profa. 
Jones  and  Orton  of  the  Vermont  Experiment  Station,  made  an 
examination  of  thirty-four  samples  of  clover  seed  in  Vermont.  He 
reports  the  total  percentage  of  impurities  in  red  clover  as  being 
from  .3  to  5.3,  with  an  average  of  1.8  per  cent ;  alfalfa  as  having 
a  maximum  of  7.1  per  cent  and  a  minimum  of  .6  per  cent.  Sorrel 
was  found  in  60  per  cent  of  the  red  clover  samples  and  wild  carrot 
in  a  few,  the  rib  plantain  occurred  in  77  per  cent,  dodder  in  5 
per  cent,  and  Canada  thistle  in  5  per  cent.  Dodder  did  not  occur 
in  the  alfalfa,  but  in  8  per  cent  of  the  samples  Canada  thistle 
was  found. 

MaasaehusettB. — G.  E.  Stone  reports  on  seed  tests  piade  in  1908 
and  1910.  Smith,  Chapman,  and  Stone  describe  fourteen  weed 
seeds  most  commonly  found  in  grass  seed  and  cattle  foods,  with  a 
brief  account  of  the  weeds  of  the  state. 

Maryland. — E.  I.  Oswald  made  a  series  of  experiments  to  deter- 
mine the  vitality  of  seeds  when  placed  in  manure  under  different 
conditions.  It  was  found  that  weed  seeds  when  left  for  six  months 
in  manure  had  lost  their  vitality  completely.  "When  left  there  for 
one  month  under  conditions  usually  followed  by  dairymen,  the 
seeds  of  ribgrasB,  horse  nettle,  dock,  and  a  few  others  were  still 
firm.  Mention  of  weed  seeds  is  made  in  the  treatise  by  J.  B.  S. 
Norton  on  Maryland  weeds.  The  same  author  gives  the  result  of 
seed  analysis  of  various  commercial  seed. 

Nebraska. — E.  M.  Wilcox  in  a  paper  on  dodder  in  alfalfa  seed 
discusses  the  frequency  of  the  impurities  and  means  of  eradicating 
the  weed. 

New  Hampshire. — ^P.  W,  Taylor  in  reports  of  seed  tests  for  1910 
and  1911  discusses  the  New  Hampshire  law  giving  remits  of  purity 
and  germination  tests. 

New  York, — P.  C.  Stewart  under  the  head  of  alfalfa  troubles 
discussed  dodder  in  alfalfa  seed  and  subsequently  gave  a  method 
of  screening  dodder  out  of  alfalfa  seed.    In  1910  G.  T.  French  re- 
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ported  OD  an  examination  of  several  hundred  samples  of  seed  with 
special  reference  to  the  occurrence  of  dodder,  Russian  thistle,  and 
Centaurea  repens;  an  earlier  report  by  the  same  author  reported 
on  seed  tests  made  at  the  station.  Further  discussion  is  found  in 
the  New  York  Agricultural  Experiment  Station  Circular  8:1-4, 
Dodder  in  Alfalfa,  by  F.  C.  Stewart  and  G.  T.  French.  Mr.  M. 
T.  Munn  in  Bulletin  362  gives  the  seed  tests  made  in  1912,  giving 
results  of  examinations  made  for  purity  of  commercial  samples. 

North  Dakota. — H.  L.  Bolley  discussed  the  pure  seed  law  of 
North  Dakota  and  seed  work  ending  December  31,  1909,  with  an 
account  of  weed  seeds  found. 

Wisconsin. — A.  L,  Stone  in  a  circular  of  information  discussed 
the  seed  inspection  law  of  the  state,  adding  some  general  informa- 
tion. With  G.  T,  Moore  he  also  discussed  the  question  of  the  eradi- 
cation of  farm  weeds  which  have  been  introduced  by  means  of  im- 
pure seed. 

Mr,  George  T.  Harrington  discussed  the  worst  weeds  in  connec- 
tion with  grass  and  clover  seeds.  D.  L.  Beach  made  a  study  of 
commercial  feeds  with  reference  to  the  germination  of  weed  seeds 
found  in  th^se  feeds.  Feed  subjected  to  steaming  before  feeding 
contained  no  germinable  weed  seeds. 

Texas. — According  to  0.  M.  Ball  alfalfa  seed  sold  in  Texas  con- 
tains the  following  chief  impurities:  Russian  thistle,  ribgrass, 
tumbleweed,  pigweed,  two  kinds  of  dodder,  green  foxtail,  curled 
dock,  bur  clover,  and  sweet  clover.  The  vitality  varied  from  49.5 
to  96.5  per  cent.  A  subsequent  report  also  on  alfalfa  seed  was 
made. 

Arizona. — Prof.  Thomber  made  an  examination  of  alfalfa  seed 
sold  in  Arizona.     This  showed  a  high  percentage  of  germination. 

Iowa. — The  Iowa  Agricultural  Experiment  Station  has  produced 
several  publications  relating  to  weed  seeds.  Ball  discussed  im- 
purities in  ^ass  seed;  Pamracl,  Buchanan  and  King  have  pub- 
lished a  bulletin  covering  impurities  of  commercial  seed.  Two 
bulletins  by  L.  H,  Pammel  and  Charlotte  M.  King,  "Results 
of  seed  investigations  for  1907"  and  "Results  of  seed  investiga- 
tions for  1908  and  1909,"  give  the  results  of  analyses  of  seed  sent 
by  farmers  to  the  Station.  The  results  of  the  1907  investigation 
indicated  that  the  weed  seeds  were  different  in  many  cases  from 
those  reported  in  a  previous  publication;  dropsecd  grass  was 
common,  occurring  in  3.3  per  cent  of  the  samples ;  Canada  thistle 
seed  was  also  less  frequent.     The  investigations  for  1908-1909  in- 
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dicated  that  the  seed  sold  in  the  state  has  improved,  field  tests  of 
germination  were  lower  than  laboratory  teats.  A  method  of  deter- 
mining the  vitality  is  also  given.  The  subject  of  delayed  germina- 
tion is  discussed  by  H.  S.  Faweett,  who  found  that  a  relationship 
exists  between  the  hardness  of  the  seed  coat  and  the  dormant 
period.  L,  H.  Pammel  states  that  different  conditions  influence 
the  germination  of  seeds,  such  as  hard  eoats  and  freezing  of  aeeda. 
The  delayed  vitality  of  weed  seeds  is  discussed  by  L.  H.  Pammel 
and  Charlotte  M.  King.  Weed  seeds  after  freezing  germinate 
more  readily  when  frozen. 

Work  of  the  Vtuted  States  Government. — The  National  Govern- 
ment began  a  serious  investigation  of  agricultural  seeds  and  their 
impurities  in  1893.  Early  articles  on  the  subject  appeared  under 
the  head  of  "Pure  Seed  Investigations." 

Mr.  Hicks  called  attention  to  the  abuses  in  the  seed  trade.  The 
matters  that  were  mentioned  by  him  have  evidently  not  been 
remedied  since  1894.  Since  then  the  work  of  the  Department  has 
been  immeasurably  increased,  especially  by  such  contributions  as 
have  been  made  by  Mr.  Duvel  on  the  vitality  of  buried  seeds  and 
the  storage  and  germination  of  wild  rice;  and  the  paper  by  Mr. 
Pieters  on  "The  Farmer's  Interest  in  Good  Seed."  Among  the 
notes  on  seed  testing  in  1897,  Prof.  Hicks  and  Mr.  Sothoron  Key 
published  an  account  of  the  germination  of  several  forage  plants 
and  dower  garden  seeds. 

A  good  table  on  the  percentage  of  germination  standards  re- 
quired of  seeds  will  be  found  in  a  paper  by  Mr.  Pieters.  These 
seed  standards  were  also  published  in  the  Tear  Book  of  1896.  Later 
Mr.  Pieters  discussed  the  presence  of  clover  dodder  and  other  im- 
purities in  clover  seed.  In  a  circular  by  prof.  Dewey  of  the  same 
division  the  dodders  found  in  clover  were  discussed. 

The  quality  of  the  seed,  especially  its  germinative  energy,  de- 
pends somewhat  on  the  manner  in  which  seeds  are  kept.  Two  ar- 
ticles on  this  subject  are  of  special  interest  in  this  connection,  one 
by  Pieters,  "Agricultural  Seeds,  Where  Grown  and  How  to 
Handle,"  and  an  article  by  Pieters  and  Brown,  "Kentucky  Blue 
Grass  Seed,  Harvesting,  Curing  and  Cleaning." 

The  United  States  Department  of  Agriculture  has  published 
rules  and  described  apparatus  for  seed  testing.  These  were  adopted 
by  the  standing  committee  on  seed  testing  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations. 
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Id  reports  of  more  recent  work,  A.  P.  Woods  found  dodder  seed 
frequent  in  alfalfa  and  red  clover  seed.  The  adulteration  and  mis- 
branding of  alfalfa,  red  clover  and  grain  seeds  was  discussed  by 
W.  A.  Taylor  and  B.  T.  Galloway.  F,  H.  Hillman  in  several  papers 
on  the  impurities,  adulteration,  etc.,  of  clover  and  forage  plant 
Bcedg  and  vetches,  presented  admirable  figures  and  good  descrip- 
tions of  weed  seeds  found  as  impurities.  Westgate,  McKee,  Evans, 
and  Yinall  gave  a  brief  account  of  impurities  found  in  alfalfa  seed 
and  sweet  clover.  The  subject  of  low  grade  clover  seed  was  con- 
sidered by  Edgar  Brown  and  Miss  Crosby. 

In  a  paper  by  Brown  and  Hillman,  "The  Seed  of  Red  Clover 
and  its  Impurities,"  the  more  important  impurities  found  in  Eu- 
ropean and  American  grown  clover  seed  are  given.  Attention  is 
called  to  the  introduction  of  bad  seeds  from  Chile,  In  1905  two 
hundred  and  seventy-five  thousand  pounds  of  Chilean  red  clover 
seeds  were  imported  into  the  United  States,  and  this  clover  seed 
contained  Chilean  clover  dodder  seed. 

Canadian  work. — In  1892  Prof.  J.  H.  Panton  called  attention  to 
the  importance  of  making  an  investigation  of  seed  purity  and  of 
carrying  on  a  campaign  for  better  and  cleaner  seed.  He  thought 
a  large  number  of  the  weeds  on  the  Ontario  farms  were  introduced 
in  clover  seed. 

He  found  the  number  of  weed  seeds  varied  greatly,  all  the  way 
from  one  to  four  thousand  five  hundred  and  forty  per  half  ounce. 
Among  the  weed  seeds  he  reported  several  that  have  become  trouble- 
some in  the  Mississippi  valley;  these  include  ribgrass  and  chicory. 

Saunders  in  several  reports  of  the  Experiment  Farms  has  dis- 
cussed the  vitality  of  grass  and  clover  seeds.  In  1903  there  were 
tested  one  hundred  and  eighty-sis  samples  of  clover.  The  highest 
percentage  of  germination  was  low,  the  lowest  17  and  the  average 
76.3.  A  ia^e  number  of  grass  seeds  were  also  tested.  The  work 
has  been  continued  by  Saunders  and  Gri3dale,(1910)  relative  to 
determining  the  climatic  conditions  favorable  to  high  vitality  of 
seeds. 

Since  19M  the  Department  of  Agriculture  .of  the  Dominion  of 
Canada  has  created  a  seed  division  with  Hfr.  G.  H.  Clark  in  charge 
of  the  work  in  purity  and  vitality  tests. 

A  very  notable  publication  on  the  subject  of  weeds  and  weed 
seeds  has  been  contributed  by  Clark  and  Fletcher  who  have  given 
colored  illustrations  of  the  more  important  impurities  found  in 
clover  and  other  seeds. 
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A.  B.  McCready  of  the  Ontario  Agricultural  College  gives  the 
results  of  germination  tests  of  alfalfa  and  clover  in  which  the 
superiority  of  bright,  clean  seed  is  shown. 

Australia. — A.  J.  Ewart  made  tests  of  various  grass  and  gardes 
seeds  with  reference  to  the  vitality  of  seeds  after  a  sea  voyage.  In 
a  lengthy  report  on  the  prolonged  vitality  of  seeds  it  was  found 
that  quite  a  per  cent  of  seeds  germinated  after  half  a  centory. 
Rees  made  a  study  of  hard  seeds  with  reference  to  the  euticular 
layer.  This  layer  repelled  the  water  and  for  the  same  reason  seeds 
retain  their  vitality. 
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BY  HARRIETTE   S.   KELLOGG. 


Accumbent.  Lying  against,  as  when  the  edges  of  the  cotyledon 
lie  against  the  caiilicle  or  radicle. 

Aehene.    A  dry,  hard,  1-eelled,  1-seeded,  indehiscent  fruit. 

Acuminate.    Tapering  somewhat  gradually  to  a  point. 

Acute.    Ending  in  a  sharp  angle,  not  prolonged. 

Aerial  roots.  Those  appearing  on  the  stem  above  ground ;  may 
be  brace  roots  as  in  corn,  or  clinging  roots  as  in  ivy. 

Albumen.  Nutritive  material  in  seeds  accompanying  the 
embryo. 

Aleurone  grains.  Protein  grains  replacing  albumen  in  a  few  oily 
seeds,  and  starch  in  others. 

Aleurone  layer.  Outer  layer  of  the  endosperm  next  to  the  peri- 
sperm. 

Alternate  (leaves).  One  at  a  node,  not  opposite;  (flowers)  parts 
of  one  whorl  opposite  to  intervals  of  next. 

Anatropous.     Inverted  and  straight. 

Angiosperms.     Higher  seed  plants. 

Angium.     Case  for  pollen  grains. 

Annuak  A  plant  that  performs  its  life  cycle  from  germination 
to  matured  seed  in  one  season. 

Annual  (Winter).  A  plant  that  germinates  in  the  fall,  grows 
until  frost;  but  blooms  and  matures  seed  the  following  spring. 

Anther.     The  part  of  the  stamen  which  contains  the  pollen. 

Apetalous.    "Without  petals. 

Apex.     Is  opposite  to  point  of  attachment. 

Appressed.     Lying  flat  against. 

Arachnoid.  Cobwebby ;  covered  with  tangled  hairs,  fewer  and 
longer  than  when  tomentose. 

Arrow-shaped.     See  Sagittate. 

Ascending.     Rising  obliquely  or  curving  upward. 

Auricle,     An  ear-shaped  appendage. 

Awn.     An  appendage  composed  of  bristles. 

Axil.     The  upper  angle  formed  between  the  leaf  and  stem. 

Axis.  The  central  line  of  any  organ  or  support  of  a  group  of 
organs. 

Axillary.     In  the  axil. 

Barbed.     "With  ridged  points  or  short  awns  usually  reflexed. 
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Base.     The  part  of  an  organ  nearest  its  point  of  support. 

Beard.  Awns  of  grasses ;  a  tuft  of  hairs,  generally  stiff  and 
long. 

Biennial.  Of  two  years  duration ;  a  plant  germinating  one 
season  and  maturing  seed  the  next. 

Bract.     A  modified  leaf  subteoding  a  flower  or  flower  branch. 

Bracteate.    Furnished  with  bracts. 

Bristle.     A  short  stiff  hair. 

Bulb.    A  leaf  bnd  with  fleshy  scales ;  asually  subterranean. 

BulbiferouB.     Bulb-bearing. 

Callus,    A  hard  protuberance  or  callosity. 

Calyx.    The  outer  part  of  the  perianth. 

Canescent.     Hoary  with  gray  or  white  pubescence. 

Capillary.     Hair-like. 

Capitate.  With  a  globose  head.  Collected  in  a  head  or  dense 
cluster. 

Capsule.  Any  dry  dehiscent  fruit  composed  of  more  than  one 
carpel. 

Carpel.     A  simple  pistil  or  one  element  of  a  compound  pistil. 

Caryopsis.  A  dry  one-seeded  indehiscent  fruit  with  a  thin,  ad- 
herent pericarp  as  in  many  of  the  grasses. 

Caulicle,     The  first  internode  of  the  stem  above  the  true  root. 

Cauline,    On  the  stem. 

Cellulose.  Primary  cell  wall  substance,  A  carbohydrate  having 
the  general  formula  (CBn,„0,)  n. 

Chaff.  A  small  thin  scale  or  bract  becoming  dry  or  membranous 
as  in  the  glume  of  grasses  or  bracts  on  head  of  compositee. 

Chalaza,  That  part  of  the  ovule  where  all  the  parts  grow  to- 
gether. 

Chlorophyll.     Green  coloring  matter  of  plants. 

Chromataphore.     The  color-granule. 

Ciliate.     Having  hairs  or  bristles  on  margin. 

CipcumsriFsile.  Dividing  hy  a  transverse  circular  line  as  in 
capsule  of  purslane. 

Clavate.  Club-shaped ;  gradually  thickened  away  from  the  point 
of  attachment. 

Cleft.  Having  narrow  sinuses  extending  about  half-way  to 
base;  as  cleft  leaf. 

Cleistogamons.     Fertilized  in   bud;  closed  flowers. 

Climbing.  Rising  by  laying  hold  of  other  objects  without 
twining. 
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Coma.    A  tnft  of  &ny  sort. 

Compouod.  Composed  of  two  or  more  similar,  Bubordinate' 
parts  united  into  one  whole. 

Cosduplieate.     Folded  upon  itself  len^wise. 

Cordate.     Heart-shaped  with  point  upward. 

Coriaceous.    Leathery. 

Corolla.    Inner  part  of  the  perianth. 

Corymb.  A  convex,  or  flat-topped,  indefinite  infloreecence,  like 
a  raceme  with  lower  pedicels  elongated. 

Cosmopolitan.    "Widely  distributed. 

Cotyledons.    The  first  leaves  of  a  plant  as  found  in  the  embryo. 

Creeping.  Running  along  above  ground  or  beneath  the  surface, 
and  rooting. 

Cremocarp,    Fruit  of  Umbellifene. 

Crenate.    Dentate  with  rounded  teeth. 

Crested.    Having  a  ridge  or  terminal  appendage. 

Crystalloids.     Protein  bodies  in  the  form  of  crystals. 

Culm.    The  stem  of  grasses.  - 

Cuneate.    "Wedge-shaped. 

Cut.    Having  divisions  deeper  than  when  dentate. 

Cyme.  A  somewhat  fiat-topped,  determinate  inflorescence,  re- 
sembling a  corymb. 

Decumbent.    Reclining  bnt  with  end  rising. 

Dehiscent.  Opening  in  a  regular  manner  by  valves  or  slits  to 
discharge  seeds. 

Dentate.    Toothed,  usually  with  teeth  directed  outward. 

Denticulate.    Finely  dentate. 

Determinate  Inflorescence.  Flowers  arise  from  terminal  bad 
and  check  growth  of  axis. 

Diadelphous  (stamens),     CoHected  in  two  sets. 

Dicotyledonous.     Plants  producing  two  cotyledons. 

Diffuse.     Spreading  loosely  and  irregularly. 

Digitate.    Compound  with  parts  radiating  from  apex  of  support. 

Dioecious.  Having  stamens  and  pistils  in  separate  flowers  upon 
different  plants. 

Divided.    Having  incisions  extending  to  base  or  midrib. 

Dorsal.    Pertaining  to  back  or  outer  surface  of  organ. 

Downy.     Having  a  dense  covering  of  short  weak  hairs. 

Elliptical.     Oblong  and  rounded  at  ends. 

Emarginate.    Notched  at  end. 

Embryo.     Rudimentary  plantlet  within  the  seed. 
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Eodosperm.    Albumen  of  seed  in  embryo-sae  as  distinguished 
from  perisperm. 

Epiearp.    Outer  layer  of  pericarp. 

Epiderm.     External  layer  of  cells  in  any  organ. 

Epigynoue.    Corolla  seems  to  rise  from  top  of  ovary. 

Erect,     Perpendicular,  or  nearly  so,  to  the  surface  to  which  at- 
tachment is  made. 

Exserted.     Protruding  beyond  margin  of  envelope  as  stamens 
from  corolla. 

Falcate,     Scythe-shaped. 

Fertile,     Capable  of  producing  fruit. 

Fibrovascular  Bundle,     A  bundle   of  stringlike,  woody,   fibro- 
vascular  tissue,  containing  xylem  and  phloem. 

Fibrous.    Oomfiosed  of  fibers. 

Filiform,    Thread-shaped, 

Floccose.    Covered  with  mats  or  flocks  of  soft  woolly  hairs. 

Foliate.    Leaved,  as  trifoliate  (three-leaved). 

Fruit.    The  mature  ovary  and  its  contents  with  any  closely  ad- 
hering part, 

Punicle.    The  stalk  of  a  seed  or  ovule. 

Pudfonn.    Enlarged  in  the  middle  and  tapering  toward  eftcJi 
end- 

Gamopetalous.    Having  petals  more  or  leu  united. 

GlabroTU.    Smooth. 

Gland.    A  secreting  sarfaee  or  strnctnre. 

Glandnlar.    Bearing  glands  or  glandlike. 

OlancouB.    Covered  with  a  whitish  bloom,  as  on  cabbage. 

Globoids,    Granules  of  calciom-magnesinm^phosphate  fonnd  in 
grains  of  aleurone. 

Globose.     Spherical  or  nearly  so. 

Glomerate.    Compactly  clustered  in  a  head. 

Glume.    One  of  the  outer  floral  envelopes  of  grasses. 

Glutinous.    Viscid,  sticky. 

Hairy.     Covered  with   hairs   longer   and  coarser  than   when 
pabescent. 

Halberd-shaped.     See  hastate. 

Hastate.     Describing  leaves  which  have  spreading  lobes  at  the 
base. 

Heart-shaped.     See  cordate. 

Herb.     A  plant  which  contains  but  little  wood  in  the  stem  and 
which  dies  down  to  the  ground  each  year, 
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Herbaceous.    Having  the  characters  of  an  herb. 

Hermaphrodite.  Perfect,  having  both  Btamena  and  pistils  in  the 
same  flower. 

Hilum.    The  scar  of  the  seed ;  its  place  of  attachment. 

Hirsute.    Clothed  with  rather  coarse  or  stiff  hairs. 

Hispid.     Beset  with  erect  stiff  hairs  or  with  bristles. 

Hypoderm.    Beneath  the  epiderm. 

Hypogynous.    With  parts  under  pistil. 

Imbricated.  Overlapping  either  vertically  or  spirally  like 
shingles  of  a  roof.  In  aestivation,  one  piece  is  wholly  external  and 
one  wholly  internal. 

Imperfect.    Applied  to  a  flower  lacking  either  stamens  or  pistils. 

Included.  Opposed  to  exserted;  not  protruding  from  the  en- 
velope. 

Incumbent.  Applied  to  cotyledons  when  the  radicle  is  folded 
back  against  one  of  them. 

Indehiscent.    Not  opening  by  valves  or  slits. 

Indeterminate  Inflorescence.  Flowers  arise  laterally  and  suc- 
cessively as  floral  axis  elongates. 

Indurated.    Hardened. 

luflexed.    Bent  abruptly  inward  or  downward. 

Inflorescence.     The  flowering  part  of  a  plant. 

Inserted.     Attached  to  or  growing  out  of. 

Integaments.     Coats  of  ovule. 

Intemode.    Any  part  of  a  stem  situated  between  two  nodes. 

Interrupted.  Applied  to  surface  or  series  the  continuity  of 
which  is  broken. 

Involucre.  A  circle  or  collection  of  bracts  immediately  subtend- 
ing a  flower  or  inflorescence. 

Isodiametric.    Equal  in  three  dimensions. 

Joint.    A  node. 

Keel.  A  ridge  somewhat  resembling  the  keel  of  a  boat;  applied 
especially  to  the  two  anterior  united  petals  of  a  papilionaceoaa 
flower. 

Lamella.     A  thin  plate. 

Lamina.     Blade  or  expanded  part  of  leaf. 

Lanceolate.  Lance-shaped;  tapering  abruptly  toward  the  base 
and  gradually  toward  the  apex. 

Lenticular.     Lentil-shaped ;  in  the  shape  of  a  double  convex  lens. 

Ligneous,  lignose,  lignified.    Woody  in  texture. 

Ligulate.  Refers  to  the  strap-shaped  corolla  of  composite  flow- 
ers, a«  Dandelions.  .  , 
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Lignle.  A.  A  strap-shaped  corolla,  as  in  the  -ray  flowers  of 
composites,  like  the  sunflower.  H.  A  membranous  projection  on 
loner  side  of  leaf  at  top  of  sheath  of  some  grasses. 

Linear.     Long  and  narrow  with  nearly  parallel  margins. 

Lobe.     A  rounded  portion  or  segment  of  any  organ. 

Locule.     Cavity  within  ovule.  ■ 

Lumen.    Internal  space  or  cavity  of  a  cell. 

Lyrate.    Lyre-shaped. 

Membranaceous  or  membranous.  Thin,  soft,  and  generally  trans- 
lucent. 

Mslpighian  Cells.  Palisade  cells  in  which  one  or  more  light  lines 
are  present. 

Mesocarp.    Middle  layer  of  pericarp. 

Mesophyll.    All  of  the  fundamental  tissue  within  the  epidermis. 

Mieropyle.     Opening  through  which  pollen  tube  passes. 

Monadelphous.     Stamens  united  in  one  set. 

Monocotyledon.     One  cotyledon. 

Monoecious.  With  stamens  and  pistils  in  separate  flowers  on 
the  same  plant. 

Mother  Celts.    Large  dense  cells  in  pollen  lobes. 

Mucronate.    Tipped  with  a  short  stiff  point. 

Multiple.    Compound. 

Muricate.    Beset  with  short  and  hard  or  prickly  points. 

Nerve.    Any  vein  on  the  floral  envelopes  of  grasses. 

Node.  The  place  on  a  stem  where  one  or  more  leaves  are  at- 
tached; the  joint. 

Nucellus.     Nucleus  of  an  ovule. 

Oblanceolate.  Lanceolate  with  the  broadest  part  toward  the 
apex. 

Oblong.    Widely  linear. 

Obovate.    Inverted  ovate. 

Obtuse.    Blunt  or  rounded  at  the  apex. 

Orbicular.    Circular. 

Osteoselerids.  Cells  generally  accompanying  Malpighian  Cells 
in  Leguminosffi.  They  vary  in  shape  and  length,  sometimes  marked 
by  longitudinal  canals. 

Ovary.    Seed  case  of  pistil. 

Ovate.    Outline  like  that  of  an  egg,  with  larger  part  downward. 

Ovule.     Unripe  seeds  in  ovary. 

Palet.     Upper  bract  of  the  flower  in  grasses. 

Palisade  cells.  Elongated  cells  perpendicular  to  epidermis  on 
upper  side  of  leaf. 


Dig,l,z.cbyG0Oglc 


868  W£:fii>  Ft.dRA  oil'  loWA 

Palmate.    Radiately  lobed  or  divided. 

Panicle,     Loosely,  irregularly  branched  raceme. 

Papilionaceous.     Butterfly-sbaped,  like  the  corolla  of  the  pea,  etc. 

Papilla,     A  aoft  elongated  projection. 

Papillate.     Having  papillae. 

Pappillose.     Papillate. 

Pappus.  The  modified  limb  of  the  calyx  in  corn,  in  Compositse, 
especially,  when  the  summit  is  developed  in  a  feathery  or  plumose 
manner. 

Parenchyma.  All  tissue  composed  of  cells  not  having  tapering 
extremities;  soft  cellular  tissue  like  that  of  pith. 

Parted.     Cleft  nearly  or  quite  to  the  base. 

Pedicel.  A  branch  of  inflorescence  supporting  one  or  more 
flowers. 

Peduncle.     A  flower-stalk. 

Perennial,     Living  more  than  two  years. 

Perfect.     Having  both  pistil  and  stamens. 

Perianth.  The  floral  envelope  including  calyx  and  corolla  (or 
calyx  alone  when  corolla  is  absent)  whatever  their  form. 

Pericarp.     The  matured  ovary. 

Perigynia.     The  bodies  around  the  pistil, 

Perigynoua.     Parts  around  pistil. 

Persistent.  Remaining  longer  than  usual,  as  calyx  upon  fruit, 
or  leaves  which  die  but  remain  on  trees  through  the  winter. 

Perisperm.     The  albumen  of  a  seed. 

Petal.     A  division  of  the  corolla. 

Petiole,     The  stalk  of  a  leaf. 

Phloem.  Portion  of  fibrovascular  bundle  containing  the  bast 
and  sieve  tissues. 

Photosynthesis,  Process  by  which  sugar  and  starch  are  pro- 
duced in  a  plant  by  means  of  the  chlorophyll  grain. 

Pilose.     Covered  with  long  soft  hairs. 

Pinnate  leaf.  Compound  with  leaflets  arranged  on  each  side  of 
a  common  petiole. 

Pinnatifid.     Pinnately  cleft. 

Pistil.  The  central  seed-bearing  organ  of  the  flower  consisting 
of  ovary,  style  and  stigma. 

Pistillate.     Provided  with  pistils;  properly,  without  stamens. 

Placenta.    The  part  of  the  ovary  to  which  the  ovules  are  attached. 

Plumose.  Like  a  feather,  having  fine  hairs  on  each  side,  as  in 
the  pappus-bristles  of  thistles. 

Pod.     Any  dry,  dehiscent  fruit. 
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Pollen,     The  fertilizing  powder  produced  in  the  anthers. 

Pollination.     Transferring  pollen  from  anther  to  stigma. 

Polygamoas.  Plants  bearing  both  perfect  flowers  and  flowers 
of  either  sex,  or  of  both,  as  in  the  soft  maple. 

Pore-canal.     Passage  through  a  pit  between  adjoining  cells. 

Prickles.  Short,  stiff,  spinelike  growths  from  the  epidermis,  as 
in  the  roee. 

Procambium.  Fibrovascular  tissue  of  an  organ  formed  before 
it  is  differentiated  into  xylem  and  phloem. 

Prostrate.    Lying  flat  on  the  ground. 

Protein.  A  plant  food  manufactured  in  the  plant  from  starch  or 
gagar  by  the  addition  of  one  of  the  compounds  of  nitrogen.  pbo»- 
phorus,  potassium  or  other  similar  substances. 

Prot(^ynoua  or  proterc^nous.  Having  pistils  ready  for  fertili- 
zation before  anthers  are  matured. 

Puberulent.     Minutely  pubeseent. 

Pubescent.     Covered  with  fine,  soft,  short  hairs. 

Raceme.  A  simple  indeterminate  inflorescence  of  pediceled  flow- 
ers arranged  along  a  rather  long,  common  axis. 

Bachilla.    Axis  of  spikelet  in  grasses. 

Rachis.     The  axis  of  a  spike  or  other  body. 

Radical.    Proceeding  from  the  root  or  base  of  stem. 

Raphe.  The  continuation  of  the  seed-stalk  along  the  side  of  an 
anatropous  ovule  or  seed. 

Receptacle.     Summit  of  flower-stalk. 

R«flexed.     Abruptly  bent  or  turned  downward. 

Repand.    Having  a  slightly  unflulating  margin. 

Respiration.  Process  of  absorption  of  oxygen  and  giving  out  of 
carbon  dioxide. 

Reticulated.     Net-veined. 

Retrose.    Directed  backward  or  downward. 

Rhizome.  Any  subterranean  stem,  usually  rooting  at  the  nodes 
and  rising  at  the  apex. 

Rib.     A  primary  or  propinent  vein  in  a  leaf. 

Root.  The  descending  axis  of  the  plant,  which  supplies  it  with 
nourishment. 

Root-stock.     See  Rhizome. 

Runcinate.    Sharply  toothed,  the  teeth  directed  backward. 

Runner.  A  slender  stolon  that  roots  and  forms  new  plants  at 
intervals. 

Sagittate  (leaves).  Arrow-shaped,  lobes  with  acnt«  lobes  and 
apex. 
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Scabrous.     Having  a  rough  surface. 

Scale.  Any  thin  appendage,  morphologically  a  modified,  degen- 
erated leaf. 

Scape.     A  peduncle  rising  from  the  root,  without  proper  foliage. 

Seapose.    Resembling  a  scape. 

Scarious.     Dry  and  membranous. 

Sclerenehyma.     Lignified  tissue  as  applied  to  thick-walled  fibers. 

Sclerotic.    Consisting  of  sclerenchjona. 

Seed.  The  ripened  orule,  enclosing  a  rudimentary  plant,  and 
the  food  necessary  for  its  germination. 

Sepal.     A  division  of  the  calyx. 

Serrate.     Having  sharp  teeth  pointing  forward. 

Serrulate.     Finely  serrate. 

Sessile.  Without  a  stalk ;  thus  a  leaf  is  sessile  when  the  blade  is 
seated  directly  upon  the  stem. 

Sheath.    A  tubular  envelope  as  the  sheath  of  grasses. 

Shrub.  A  woody  perennial  smaller  than  a  tree  and  usually  hav- 
ing several  stems. 

Simple.  Without  subdivisions,  opposed  to  compound ;  leaves,  as 
oak,  dock,  etc. 

Sinuate.     Having  strongly  wavy  margin. 

Sinuous.    Wavy,  curving  back  and  forth. 

Sinus.     The  cleft  between  two  lobes  or  divisions. 

Spatulate.  Shaped  like  a  druggist's  spatula,  rounded  at  the 
summit  and  gradually  narrowed  downward. 

Spieate.     Arranged  in  a  spike. 

Spike.  An  inflorescence  like  a  raceme,  except  that  the  flowers  are 
sessile. 

Spikelet.    The  characteristic  inflorescence  of  grasses. 

Spindle-shaped.     See  Fusiform. 

Spine.     A  sharp,  rigid  process  growing  from  the  stem. 

Sporangium.     Spore  case. 

Spore.    Pollen  grain ;  reproductive  body  of  flowerleas  plants. 

Spreading.  Applied  to  branches  that  bend  outward  at  less  than 
a  right  angle. 

Stamen.     A  pollen-bearing  organ  of  a  flower. 

Staminate.  Applied  to  a  flower  or  plant  which  has  stamens,  but 
no  pistils. 

Stellate.    Star-shaped. 

Sterile.  Unfruitful,  as  a  flower  without  a  pistil  or  antberlees 
stamen. 
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Stigma.    That  part  of  the  pistil  which  receives  the  pollen. 

Stipules.  Leaf-like  appendages  arranged  in  a  pair  at  the  base 
of  the  leaf  stalk. 

Stolon,  or  stole.    A  trailing  or  reclining  and  rooting  shoot.    . 

Stoma.  Opening  into  the  epidermis  by  which  air  enters  and 
moisture  escapes. 

Striate.    Marked  with  parallel  lines  or  ridges. 

Style.     The  slender  part  of  a  pistil  supporting  the  stigma. 

Sub-.     A  prefix  meaning  somewhat  or  slightly. 

Succulent.    Juicy,  fleshy. 

Suspensor.     Filament  of  cells  in  ovary. 

Tapetal  Cells.  Cells  surrounding  mother  cells  in  pollen  and  con- 
taining food  material. 

Terete.    Long  and  round. 

Terminal.  Attached  to  or  pertaining  to  the  extremity  or  apex, 
aa  the  terminal  bad. 

Testa.  Outer  seed  coat.  Sometimes  both  coata  are  spoken  of  as 
the  testa. 

Tomeutose.     Densely  pubescent  with  matted  wool. 

Tomentum.     Matted,  woolly  hairs. 

Toothed.    See  Dentate. 

Trailing.     Prostrate  on  the  ground  but  not  rooting. 

Transpiration.     Process  by  which  leaves  lose  moisture. 

Trichome.     A  plant  hair  of  any  kind. 

Truncate.     Ending  abmptly  as  if  cut  off  transversely. 

Tuber.     A  short  thickened  subterranean  branch. 

Turbinate.    Top-shaped. 

Turgid.  Thickened  like  a  tuber,  or  distended  with  a  liquid  (never 
with  air). 

Umbel.  Any  indeterminate  inflorescence  in  which  the  peduncles 
or  pedicels  of  a  cluster  seem  to  rise  from  the  same  point. 

Umbellate.    Like  an  umbel. 

Undulate.    Having  a  wavy  surface. 

Urticating.  Stinging.  A  term  applied  especially  to  the  plant 
hairs  of  members  of  the  Urtieaceae,  some  of  which  are  poisonous. 

Utricle.     A  small  inflated  membranous  l-seeded  fruit. 

Valve.  1.  One  of  the  parts  of  a  dehiscent  fruit.  2.  Applied 
also  to  the  top  of  a  pitcher  in  the  Sarracenia. 

Vein.  A  bundle  of  threads  of  fibro-vascular  tissue  in  a  leaf  or 
other  organ. 

VerticiUate.     Whorled. 

Villooa.    Bearing  long,  soft,  straight  hairs. 
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Viscid.    Sticky,  gljatinoos. 

Wavy,  Margin  forms  wavy  lioe  bending  inward  and  outward 
in  succession. 

Wedge-shaped.    See  Cnneate, 

Whorl.    An  arraogemeut  of  organs  in  a  circle  around  a  stem. 

Wing.  1.  Any  thin  or  membranous  expansion  attached  to  or 
bordering  an  organ.  2.  The  lateral  petal  of  a  papilionaceous 
flower. 

Winter  annual.    See  Annnal. 

Xylem.  Woody  part  of  fibrovascular  bundle  containing  larger 
continuous  air-containing  vessels ;  the  water-conducting  tissue. 
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Abbey,  w 

AbBlnth  3-. 

Abutllon  tlieoplirastl   {sioi.  ( 


tn.  713 

Dtatrlbutloi 
Seed  6ST-5f 
Acacia.   False 


790,  796,  : 
34.  TS2,  >ii. 


Acalypha  virglnlca   505-207,   IBB.   t,  MS 

Distribution    718,    ni,   tOV 

Seed  467,   f.   JOT 
Acer  saccharinum,  Seed  f.  iSi 
Aclipne  S«Z 
Achillea  mlllefnllum   35B-360,   778,   787, 

t.  ass,  m 

Chemical  composition   674 
Distribution  8»B.  720.  73B,  7<0,  m. 

Seed  491.  A  i»l 
Acldin  heraclel  677 

Acloque.  A.  731.  737.  T3S.  740,  754,  837 
Acnlda  tttnULrlsclna   118 

luberculalft    118-119,   789.   /.   118 
PlBlrlbullon  11).  119 
Seed  435.  /.  Mi 
tuberculata  v.  prostrata 
Dlstribiitliin  716 
Adams.  Q.  F.  846 
AdaptHlion  of  plants  631 
Aderhnld.   R.   846 
Adulternted  s.'i-d  Sll-815. 


Adult 


nd    Reedfl 


827,  856,  857. 
Act    70S 


canina  677 
hyemalls 

DtsCrlbullon  732 
Bp,  664 
aplca-venti 

Distribution  736 
vulgaris    851 


.  .   .    butlon   723 
Alabama  Flora  707-708,  732-J 
AlberCu  weed  ieelslatlon  793 
AlbuBO  Candida  f.  S»l 

Alchem: 


!l  8!0,  Sll,  812.  S2B.  831,  833.  1 


Airilnrla 

niatribullon  725 
Seed   4.17.  f.  tJ7 


African  Colonies.   South 

Weed  i.iWH   ^■^i 
Agaalache  ^crophMlarlncfoUa 

Seed  567.  1.  ill.  ar 
Ag:eratum  cnnvzoldfs 

Distribution   734 
AKOserls  cu^plriata  502,  f.  SOI 
ABrlmonla  Atrial  a 

Distribution   734 

Dlslrlbiition    715 
repenn  63-58,  664,  774,  796.  7 


Distribution 
Almond  175 
Aloppeim  "     


Distribution  7 


Distribution  71S 
Alpers  713.  73S.  740 
AlslVe   Clove 


.    810.   812,    830.   f.   I 


Root  system   652. 

smlthtl  53       "  ' 
Dlsiril'i^tlc"   "■.  !(1 
Seed   423.   f,  iS3 


nithnKo  1SK-I26.  7S9.  819. 


Spiny  617 

Distribution  723 
Unreadino  'vn.  I'rostrnte  Plgioeed 
TumhUng  awn.  Ttimblina  Pigvieed 


Google 


117-118.    788.    f. 


DlatHbutton  71G,  723 
Aroaranthus   blltoldes 
in 

Dlslrlbutlon  718,  ir 
Seed  431,  /.  U\ 

DlBlrlbutlon   B90,'  ' 
Seea  HS4,   I.   W,  W 
hybHdus 


retrofleius  IIS-IIK,   790,  t-  tl€ 
Chemical  compoaltlon   116 
Dlstrtbutlon     7  IS,     7!  3.     734, 


Seed   431,   ;.   iSS,  e 


Dlstrlbutlan   813 
Ambroala    artemlBlirolla    328-331,    778, 
783,    819.   r.  iX,  331 


cotula  360-382,   778.   788.  f.  361 

nistrlbutlon    B96,    720.    736.    m.    SSI 
Seed   481,   r.   0( 
Anther  615,   862,   f.   SIS 
Antboxnnthum  odoratum 
Distribution    G93.    711 
Apera  »picaiietiti  seed  f.  tSS 
Apetalous  {lowers  603.  882 

Peppergnua  tyn.  Large  Peppcrffrata 
Apex   8S2 
AphlB 
Bean  STT 
rumlcls  «77 
AplopappUB  Hp.   846 
APOCTNACBAB   1.    234-237.    TOl 

DlstHbutlon  719,    723 
Apocynutn   andrasaemlfollum    235 


698,  704.  720.  730,  740, 


Seed  482-483,  t.  W.  E 
bid en lata 

Seed  4  83,  ^  MS 
psUoslachya  331-38! 

Distribution  6S»,  (.  S3 


illon  691,   720,  ni.  sn 
Seed   484,    E74,    f.   fSS 
American 

lander   272-273.    469,    470.    7 


Anulnckla 

Distribution   725 


s  6SS,  f.  i 
1  tech  n  leu f 
512-515 


cannablnum   235-237.  788,  f.  OS 
Distribution  719,  m.  tK 
Root   651 
Apple    175.    632 
Leaf,  t.  5SJ 
May  818 

Distribution   737 
Wild  Balsam  673 

Seed   571 
Arable  land.  Weeds  o(  881.  686 
Arbutus.   Trailing  702 
Arcangell.  Q.   7S1,   737.  738.  740.   838 
Arctium  lappa  370,   371,   778,  789,   796. 


799, 


I.  779 
1,  72" 
_   _  14 

1   493.    678-577,    f.   t»*.  iJT 

nedla,   141,  f.  Vfl 


Distribution    729 


DIatrlbutlon   696 
pUitJiceroi 

Ariatida    "'  ■ 


757 


Distribution,  i 
sp.  Distribution  701 
tuberculosa    29-30.    f.    30 

Arizona   seed    investigations 

Arkansas  weeds  7ST 

ArmstmnK  768 

Arnica  cordl folia 


intermedia 
as,  790,  ;,  n 


Di! 


895 


Seed   139.   t.   iSS 
Lonit-frulled 

Seed    139,    f.      " 


ANGIOBPRRMAE    3.    6-687 

Angiosperms  6-687.    862 

AnKluRi   86  S 

Angle-nod    787 

Animals.  Seed  scatlereit  by  629.  f.  S3S, 


790.   f.  »S 
Distribution  m.  SS! 
thur.    J.    C.    746.    761,    758.    766.    7B7. 


Distribution  691.  740,  i 
Trlchomes  /.   m 


Dlstribtitlon   705 


Distribution  693 
AiCLBFIADACEAB   4.    237-241.    6 
Blbllogranhy   582 
Distribution    719 
Seed    162-463.    662-563 
Aatlcpiaa  cor.in(l  swn,   A.  avr 
Incamata   777 

Seed  462,  f.  K3 
specloHa  237-238,   787.   f.   a 

DlalribHtlon    719,    m.   M8 
sj-riaca  239-241,  777.  7S8.  J 

Distribution   891.  706.  71 


yTeeds   ot    131.   732,    7S3,    734 


Ball,   C.   R.   745,   76U,    83*.    S&5 
Ball.    O.   H.    834,    S5S 
Ball   Mustard    183,    TI7.    814 
"   ■   -        Apple   573.   f.  JJJ 


drummondll   481 

Trichomea  f.  tSZ 
laei'lB  481,   6S» 

TrlchomeH  f.  JM 
macropliylliiB  481 

TrlPhomes  f.   (M 
Many-tlowered   317-318,    IBO,  f.  J. 

DlBtributlon  689,  m.  .«« 
multlCIorus  317-318,   790.  f.  JM 

DIalrtbutlon    690,    m.    JiS 

Trlcliomea  ;.   iSI 
novae-ansllae,   Trlchomes  (.  +81 
novi-belgll.   Dislrlbution  737 
obloTiRlfollus,  TrlchomeB  f.  iSI 

parvlfloru 


IllBtl 


1   737 


sa,UclfalIUB  319-320,   790.  f-  ' 
Distribution    737.    ni.    MO 
Seed   4S1,   f.  W 
Trlchomee  f.   m 


Barber,  C.  J.  750 
Barberry,   678 

Family,    Distribution    723 
Barley   8 

might  /.  SW 

Blind ne»9  of  877 

Graea  fl67 

Little  61-63,  f.  a 

Cli?m<cat   compOBltlon   61,    63 
Dlatrlbutlon    715.   m.   St 
Seed    t.    m 

Seed  813 

Transpiration  673 

wan  tyn.   aquiTTel-tail   Orata 
Bamahy'a  ThiaUe  aim.  Knavtceed 
Bamet.   664 
Barnyard  Grass  16,  790,  f.  M,  339 


:.  606.  r-  Vt,  »».  7t> 


White.     See  Manv-floaered 
WlUow-leavel  310-320,  790.  f.  SIS 

Dlatrlbutlon    m,    S20 

Peed  481.  f.  WI 
Astragalus   canadensis    193,    f.   19i 

A  trip  lex  hortense 

Distribution  736 
palula  V.   hBHtattt   109-110,   f.    m 

Dlatrlbutlon  716.   740,  789.  m.   UO 

Sfed  433.  /.  kS3 
Atropa   belladonnn 

Distribution  736 
Augrhey    76S 

AufltrallH.   Flora  ot  696.   731.   738.   733, 
731,  783 
Repd   Invest  I  (ration  B   837 
Weed    leKlslatlon    793 
Weeda    83!t 
Auatrallan   Burr  849 
Avena  tatlla   40-41.   7St,  f.  10 
Distribution  71=;.  736,  m.  \t 
Sped   415-416,   BIO,   829.  !.  (IS 

Seed   829 


WMIe  »j.tf.   Btlck'ftd 
Awn   609.   862.  /.  Km 
Awned      Bronte      graaa      aifn.      Doviny 


Beck.   L.    C.    838 

Bedford,   S.    A.    B7 

BedBlraw  572.  694,  663.  666,  f.  S7S 


--   1   448.   f.    m 
Beet  99 

Distribution    712,    726 
Root   By  stem   64S 


Bailey.  K  H.  F 
Bailey.  F.  Jii,  t 
Bailey,    L.    H.    I 


Tumlo  Plea  676 
Bewrnr's  Uce  259-260,   788,   f.  tS9 

Distribution    821 

Seed  466.  f.  *B7 
BcKimr-tlcks     351-352.     624,     664.     *; 


^'.oti^lc 


.  I^" 


.   710 

Sp.   Seed  ;.  tSt 
BelllB    perenDls    6GT 
Bennett.   J.   I.,   lee 
B«nt  Grass  867 

Fine   S64.    «65 

Beed,    Distribution    7!S 

Sllhy.    Seed   f.    S33 
Bentham.    G.    731.    838 
Bbbbkridaceab,   Blblloeraphy   ES2 

Distribution  723 
Bermuda  Grasa.   Distribution   732 
Beisen.  J.  W.   gJ8 
Bergen  and  Davis  XTI 
Berlin    Botanical    Garden,    weeds   dis- 
tributed by,   753 
BemholtE,  1..  748 
Berry  G26 

Berteroa  Incana  147-119,   7S8.  t.  US 

Distribution    700,    713,    717.    m.   US 
mutabllls 

Distribution  700 
Bessey,    C.    E.    2S!t.    iSi.    748.   753.   TEG, 

758,    760,    761.    825.    847 
Bessey,  E.  A.  Xll,  831,  £55 
Beta  532 

vulgaris   725 
Bettomer.   Ellen   755 


Small  sun.    Europfan 

Wild  si/n.   Black 
Birch    sp.    Distribution    S7S 
Birds   destroy   seeds   S29,   f.  SX 
distribute    seeds    eZ9.    S3e.    8 


9.    A 


BIrd'H-foot    Trefoil    734 

Seed  SIS 
BIrkett  821 
Biningmalr,  R.  H.  XII,  SST 

Bisexual    flowers    £05 
Bishop,   J.  J,    338-337 
Bitter,   Dr.   707.    713.   737,  738.  740 
Bitter  Dock.   78-79,   428,   696.  7!B.   774, 
TS9 


677,   696.    698.  716.   789.   829 
Cherry.   Wild    837 

Couch   Grata  aun.   fins  Bmtt  Oraaa 
Henbane   277,  709.    736 
Knapweed    664.    T25 
Medic  190-191,  453,  546-849,  68S,  718, 

73B,    728.    729,    734.   761 
Mustard    142,    157-159.    445-446.    541- 

643,  605,  696,  701,  717.  7ZB,  776. 

788,    810.    SIl.   814 
Nightshade     281-283.     471-472.     668- 

569,  625.  630,  645.  687.  696,  69T, 

720,   736,  777.   790 
—        ■      ry,   California  17B,   694,  703 


of     I 


Chemical  composition  of  weeds  837 
Distribution    of   weeds    SS7-846 
Eradication   of  weeds   846-853 
Medical    Dlants    853-865 
Weed    la.ws   860 
■R'eea  seeds    856-860 
BIdens   624,    633.    739 

arlstosa    362-354,    489.    790,   f    SSS 
DIgtrfbutlon    m,    SSi 


Distribution    710 


Seed  489.  f.  f«,  S7T 
frondosa  351-362.  664,  f.  iSi 
DlslHbullOn    691,    720.    740,   » 
Seed   169.  >.    iS9.  SS3.  OS 
leucantbus.   Distribution  710 


Biennials  618.    786.    E62 
Blgelovla   nMrtala,    Trlchomes   f.    Wt 
Blgelow.  Jacob  708,  711,  751.   773.  85 
Blgnonla  Family 

DIslrtbutlon  723 


BlaBlng--—, . 

Bleaklev,  J.  L.  Til 
Bute.    Coast.    Distribution   746 
Bloody   Dock   716 
Blooming  time  of  plants  786-790 
Blue  Field    MomlUE   Glory   243-245 
Grass  6.   8.   58.   657,  S58.  S59 
Distribution    695.    786 
SerdH   830.   832,    857 
Canada  811-812,  f.  OS-m 
Kentucky   418,   716.    810.    811.    Sit. 

r.  639 
Texas  f.  esa 
lettuce    403-403.    401,    633,   788 
S!aBe  277-279.  769 

Veri-aln    263-264.   469,    689.    E90,   719, 
777.   789 
Bluebell  Family 

DlFtribullon    724 
Blue-ctem  68S.  785.  f.  689 
Rlue-weed   25f;,  719 
Blumer.  W.  F.  749 


DIstrihiitlon     696.     898,     718.     833, 

tn,    99 
Seed  429.  528-531.  f.  it9,  126,  5tS,  US, 

I,  863,  666.  777,  787, 

r  !i9,  so:  '  ■ 

Root'pi-stem    651.  7.  ISSJ" 
SePd   463,    563.  f.  iSi 
HedKC  24S-21B,  848,  f.  tit 
DUtrlbulion  ni.  ne 


Seed    178,   f,   479 


Google 


BOBAOIHACBAB  4,   2^8-263,   7TT 

BlbllogrBphr    SSZ 

Distribution    723 

Seed    1SS-46S.    5S4-E66 
Boia,  Andrew  B14,   848 
Botanical  Gazette  XII 
Botany.  Geo gmph leal  fiS7 
Bounclns  Bet   134,    136,   7B0,    f.  OS,  IK 

Distribution     688,     710,     717,     728, 

Seed    E33-634,    f.   SK 


curtlpendula  889 
Bowen-Jones,  J.  8SD 
Bowman    J.  G.  Ill 


572.   720,    740,    810.    Sl4 
Verbena  »t™.   Bracted  Vervain 
Vervain    6E7,    658.    TIB,    T8T 
Bracts  as  seed  disseminators  681 
Brake  S.   667,  f.  £9J 

Distribution    S93 
Brambles.    Distribution    6S3 
BrandcBee,    T.    B.   7SI.    767 
Branched   Fleabane  78S 
Branching  Knolweed    T89 
BrandenbeFK   weeds    845 
BraasicB  alBa   444.    776,   f.   U) 

arvensls   1S5-15T,    663.   665,   676,   787, 
796,    799,    80S.    f.    JM,  70] 
Chemical    comiwailiDn    IBT 
Distribution     699,     717.     127.     734, 

716,    738,  m.  1S9 
Seed  441.  446,  543,  810,  811,  f.  M 


eampestrls 


1    725 


Hungarian 

Seed   419.   /.   VO 
Impurities   In    674 
Smooth  avn.   Hiinaarian 
ap.   728.    810 
BromuB  arenarlus 

Distribution    733 
arvensis  71B 

Distribution    733 
brlzaerormls.   Distribution   728 
birsuta  S42 
hordeaceua   46-48,    789,   /.  j7 

Chemical  composition  46.  48 

Distribution  715,  m.  57 

Seed    419.   f.  ilt 
tnermlB   842 

Seed  419,   812,  /,  W 
mollis  f.  S9S 
secallnuB  48-60,  788,  819,  f.  tf 

Chemical    composition   48,    60 

Distribution    716,    733,    736,   m. 

Seed   420.   517,   f.  US 


B19,    . ..    ._ 
Seed   430,    f.   itO 

Seed  411,  512-617,  f.  ill,  US,  SU.IU 

Com  Mlltet,  Seed  606 

Rape   666,    827,    848 
Distribution   736 
Brown,   Edgar   832.    836,    836,    856,    iB7 
Brown    Knapweed    736 
Bruce.   W.    848 
Bruckner,  W.   848 
Brubl,   P.   839 

Brush  on  tilBhwnys  794,  SOT 
Buchanan,  T.  740.  839 
Buchanan,    R.   E.    834.   868 


Seed    446,   f.   US 

napUB   44E,    t.   +(S 

nigra  167-169,    776,   788,  f.   m.  ni 
Distribution    696.    717,    725.   m.    ISt 
Seed    445-446,     541-543.    776,    810. 
811,  t-  US.  Sit 


Braunerla  ,_. , ,. 

Breeder's  Gazette  2gS,    826 
"      I   of  707,    713-714 


720,    762,    843,   ( 


Buokhout,  W.   A.   839 

Buobthom    Family.    Distribution    824 

Buckw;       -   -■ 


Bristly  Foxtail    32.24.   714.   732 

Ox-tongue   497,    498 
British  Istes.  Flora  714.   731,   838 
Britton,  N.  L,   731.   747,   756.   763.   786, 

Briza  media  667 

Dock  Jim.  Bitter  Dock 


Diftribution    714,    71B 
Seed   420,   f.   m 
Field 


Budd,   J.  'l.    ^39 

Buds,   Adventitious   651 

Buenos  Ayres,  Flora  702 

Buettner,    R.    839 

Buffalo   Berry   310 

Buffalo   Bur  284,    286-288.   787,    S26,   t. 

tee.  tirr 

Distribution     69S,     Til.     7!0.     7JS, 

730,    T38.   766,   767.   m.  tSt 
Seed   4T1.   669,   f.   ilt,  Ces,  OS 
BuK-Beed.    Distribution   737 
Bueloss  256.  f.  S03 

Vlpefa   468,.  ^  t«S 
Bulb    863 
Bulbous   Buttercup   717 


Bull  Thli'tle  372-:i73.  494.  495,  650,687, 

695,    721.   T2B.   789 
Bulllform   cell    f    SOS 


Google 


Bur  Clover  452.  IBS,   548,  519,   T08.  810, 

811.   816,    832.   831 
Cucumber   737 
Bur  Seed  tun.   Stinkaeed 
Burchard,    5.    583,    82T,    SEG 
Burdock     370-S71.     831,    844,    687.    778, 

788.    789.    793,    794,    796.    799,    f, 

(TO,  rta 

DIstrtbutlon  687,  721,  72B.  838.  m. 

Soot  system  845,  f.  m 

Seed    483,    676.    577,    f.   m.  377,  63S 

Trlchomes  f.  i'l 
BurBPSS,    Rev.    7*8,    760 
Bumed-Dver  land  806 
BumKl,  Ground  tyn.   Caltrop 
Bunill.   T.   J.    828.    848 

Burtt-Davy,  J.   687,  696.  696,  725,   751, 

839.    860 
Burw(«d  839 

Buscallonl,   U    547,   654.   680-581 
Bush   Clover   454.    553 

Honeysuckle    307 
Bushy  Knotwecd   86-86,   431 
Bussey  Inatftutlon   107,   138.  389 
Butler  ond  Eou*  tpn.   Toadflaa 
Buttercup,   Bulbous   717 
Celery-lB»ved   849 
Common   sun.    Smalt-flowered   Crovt- 

toot 
Creeping   tyn.    Stoamp    Buttercup 
F&mlly  139-142 
Distribution  724 
Seed   438.   440 
Small-flowered    787 
sp.  626,  660,  665,  667,  677.  738,  f.Sll 
Swamp   140-141,    787,  f-  'H 
Dlatribullon    717,   m.    Ifl 
Tall.  Distribution   717 

~    -  ■•-    ,  ^^J 


Butterpiint  215-218,  718,  790.  799.  850. 

f.  tie 

Distribution    718,    734.    762,    m.   SS9 

Seed  667-558.  t.  SIS 
Buttoniceed  tvn.  Bittterfirlnt 
Butz,  G.  C.  831.  858 


CmbbKKa  142 

Club  root  680 

Oall  Weevil  678 

Hoot   Fly  677 

White  Rust   677 
Cacalla  tuberosa  493,  f.  m 
Cactaciab,  Distribution  724 
Cactus    Family.    Distribution    724 
"Caesar  Weed"   861 
Calais,   False,   Seed   502,   f.  501 
CalamaRTostla      epiKelos.      Distribution 


Weeds    708,    "12,    725.   766.   767 


■    203-21 
Calyx  804,   863 

Af   seed    disseminator   830 
Camelfna  satlva  149-151.  788.  f.  1S6 
Distribution    700,    717,    m.   151 
Seed    443,    544,    ;,    U3,  W 
sp.   863 


Distribution   718 
White  128-128,   664,  f.   >t! 
Distribution   716,  m.  MS 
Seed    810.   814,   f,  B3S 
Canada    f Canadian) 

Blue   Grass    638,    839.    811,    812 
Goldenrod  313-314,  479,  480,  721,790 
Lettuce  syn.   Wild  Lettuce 
Seed    InvesUgatlon    838-837 
Seed  laboratory  XII 
Seed  legislation  BOS,  814 

Saskatchewan    713 
Thistle    67,    379-382,     494.    692.    633, 
638,   638,  639,  648,  851,  885.  888, 
708.   748-749.   788.   793.   791.   796. 
803.   804.   806,  806.   807.  S08,  SIO. 
814.  819,   826,   833,   834.  844.  847, 
848,    862 
Weeds   893,    733,    7B3,   757,    762,    766. 
825,  839 
CanalKre  74 
Canavan.   B.   E,   755 
Candy   Grass  43-44.   788.   f.  U 
Distribution    715.   m.   4t 
Seed  417.  f.  Hi 
Cannabis  Indlca  697 

Distribution   696.    716,   m.   7i 
Seed   426,    624-526,    f.   Ve,  StS 
Caper  Family   171-174 
Distribution  724 


Cappahidaceab  4.  171-1T4 
Distribution  717.  724 
Seed   448 

CAPRtFOLIACSAB    307 

Distribution  724 
Capsella    bursa-postoris     161-153.    804. 
776,   787,   819,   f.   ISi.  151,  tu 
Distribution     696,     717,     734,     740, 
m.   J53 


1   648 


Seed  443,  G40-6_ 


Carbonic  acid  800 
Card,  F.  W.  857 
Carduus  crispus 


Seed  436.  f.  iSS 


■    f-   ■**>,   5*2 


Distribution    736 

sp.   678,  ;.  W8 
vulplnoldea   768,   f.  «n 
Seed  407,  f.  VJ 
Carnation   120 

Carolina   Cranesblll    556.    (.   SSt 
Carpel   618.  883 
Carpenter  Weed  270-271,   f.  ttl 

Distribution   m.    t7t 
Carpet   Grass,   I^ulslana,   Distribution 
722 


Wild  227-228.  637,  667,  786,  788.  T»«. 
802,  81B,  r.  srr,  768 
Distribution     888,     692.     698,     711. 

719,  726,  787-768,  794.  m.  tU 
Seed  481,  562.  640.   833.  f.  itt,  Ut, 

as.  ses 

Carruthers,  Wm.   848.  880 
Carum  carvl  226-227,  776.  TS7,  f.  Of 
DIstrtbutlon -~    — 


/.otit^lc 


Carver,   G.   W.   746.   : 


Distribution  723 

DlBtrlbuUoD    7Z3 
CAssidy,  J.  837 
Ctutllteja  Intasra 

Dlstrlbullon    694 
sp.   702 
Castor-oil   Bean   20E.    897,   f.   SK 

Distribution    69G 
Catalpa  speclosa.  Seed.  /.  f» 
Calchtly 

Evenlne  I   437.  /,  V7 

■'  *3J.  t  Vtr 


Dlati 


!i   e»2 


Forked    128-130,    f.    US 

Dlatrlbullon    m.    130 

Seed    436,    f.   iXt 
Nleht-f lowering   130-132,    790. 

IMstHbutlon  716.  m.  Ol 

Seed  437,  810,  S14,  f.  t^,  U 
Sleepy  T88 

Distribution    71  e 
Slender.   Seed  G34-K35.  f.  SiS 
Small-flowered   <S.  galllca) 

eed  535.  f.  SSS 
J3»,    852.  861 


Chemical   ooroposltlon   673,    874 
Distribution   e»9.   72E.   727 
Seed    496,    735.    f.   VJ,   688 
Jacea.  Distribution   726 
metltensls.    Distribution    726 
nigra  887 

Distribution   726 


Dli 


itlalls    383-384,  /.   SSi 
_jBtributlon  712,  713,  726,  751 

Se^  496,    t-   iSr 
Central  America.   Flora   731 

Placenta  /.  «J9 
Cerastlum  Hrvense,    Distribution   1 
nutans   122-123.   f.    lU 

Distribution   716.  m.  m 

vlacosum    122,    787 

Distribution    1£4 

vulgatum   122,   f.  £U 

Cereal  Orasses.  Sale  ft  14 


.   H.    833,   851,   SE6,   869 
..   K.   583 
t   846.  848,   SBl 


Distribution 


.  m 


.     .    _ Distribution     

Seed  469.   566-667,   f.  tTO,  SSI,  US  738,  m.  tSS 

Cats-ear   696  ap.    684,   68S 

DlHtrlbutlon    T25-T28  Diseases   6T8.    680 

Cattle    foods,    weed   seeds   In    833.  855.                 Seed   814 

8E6.    SG3  White  »im.  Jointed  Charlock 

Caullcle  863  Cheat    ayn.    Che»a 

Cauliflower  112  Cheeses   219-221,    f.    KO 

Caullne  leaves    592  Distribution    687,    718,    726. 

Cazaux.  L..    S4g  Seed   558-569,   ^  SSS 

Cedar,    Red   6  Chemical  composition   837 

Celandine  793  Bariey,    Little    61.    63 

Celery   224  Barnyard  Grass  17 

Fly   677  Catnip   273 

Cell  Cbariock,   BnKllsh   167 

Aleurone  B24.  630,  f.  5t3,  519  Cbariock,   Jointed   674 

BuUltarm  f,  S9B  Chess  48.  60 

ChloTOpbyll   f.  i9»  Chess.    Soft   46.    48 

Cross    610,    516,    518.    522,    529,    538,  Clover.   Sweet  18S.  190 

f.    513.  SIS.  SIS.  MS,  SK  Corn-flower   673.    674 

Epidermal    514,    BIS.    /.    SM,   StS.   SU,  Crab  Grass  10 

S6S,  S9B  Crowfoot   Grass  43 

Guard   597,  ;.   598  Dock.    Curled   75 

MalplKhlan    647,    549,    563,    564.    664.  Dropseed   Grass    34-35 

B67.  r.  Sit,  551,  SSS,  sse,  ise,  W7  roxtaii  is 

Netted    638.    f.   Mr  Foitall.   Green    21-22 

Feltsade  627.  698,  f.  Sit,  SSS,  S57,  sn,  Lamb's   Quarters    109 

S78.   SSS  Medic,    Blai-k    nO 

Parenchyma  627,   636.  f.  Site,  iST.  SSS,  Mustard,   Mediae   1S5 

S61.  StS.  SSS,  S71.  S7S  Mustard,   Wild  157 

Sclerencbyma   f.    SSS  Nettle.   Stineing  TO 

Sclerotic  f.   Sti.  57S  Perslcarla   874 

Starcb  611.  617,  630,  f.  SIS,  S13,  Sit  Pigeon  Grass  19 

Tapetal    616.    871.   /.    els  Pigweed   101 

Tube  616.   522,  f.  SIS,  Si3  PlanUIn,  Common  Z9S 

Cellulose   863  Purslane    13S 

Cetonta  cristata  Quack    Gtofs   57 

Distribution    698  Sheep   Sorrel    82 

Ceneiiro!"  trihulolrtes  26-28,  790.  f.  K  Sow   Thlpiip   674 

Distribution    714.   in.    td  Spurrey  674 

Seed  412,  617,  f.  ill,  SO:  Squirrel-tall    Gruss    60-61 


Dig,l,z.cbyG0Oglc 


wild    Hadlsh    fiT4 
Wire  Qraas   4  J 
Clieinica!     spraya     St'. 
"'•,    852 


,  seo, 


ChbnopodiaCeab  3.   93-lIS.   133 
BIbltQgraphy    682 
Distribution   716,   724.   743,   747 
Seed    431-133,    E32-S3J 
Chenopodluin  album   101-109,   864,  fl7«, 
697,    f.    IDS.   SM 
Chemli^nl   composition   10!) 
Dlslrlbutlon     691.     696,     716,     7:9, 

795,    S29,   m.  lOt 
Seed  432,  533.   f.   i3l,  SSt 
ambroBloIdes  103-104,   77B,  790,  f.m 

Distribution   606,   738,   74B 
Bnthelmltitlcum   103 


Dli 


I  /,   195 
LHbmlon  716. 


746 


Dlstrtbutlon  7IS,  » 


urblcum.  Distribution   7.. 
Cherry,  Black,  Wild  f.  637 
FIFO   703 

Ground   277,  279-280.   657,  789,  f.  tao 
Distribution   m.   2se 
Root   651 
Seed   569 
Red,  Distribution  694.  f.  SSS 
R).  6S0,   S32,  r.  Stt 
Winter  f.  OS 
Cheanut.  V.  K.   8B3 
Chess  48-50,   788,  819,  f-  W 

Chemical    compoeUlon    48,    GO 
DlHtrlbutlon     692,     715,     733,     736, 

m.   50 
Seed   420,   517,    814,   /.  IIS 
Soft   46-48,    789,    /.    (7 

Chemical   composition    46.    48 
Distribution   71S.   733.  m.  i7 
Seed    419,    f.   ilB 
Chestnut,    Horse  f.   swr 

Water,    Distribution    712 
CblckwePd   121-122,   629,   661,   663,    786, 
787.  ;.  Ul 
Distribution     696,     708,     716,     72B, 


735,  n.,  ,. 
Seed  435.  8 


122, 


17,    f.   . 


>,  SSS 


DIatribuIlon  716.  710 
larger,    Distribution    124 
Nodding   122-123,    f.    123 
Distribution  122 
Chicory  331-386,  77R,  789,  793,  f.  SSS 
Distribution     688,     692,     708,     721, 

727,   754,   m.  .W« 
Seed   496,  573,   814.  836,   t.  m.  STS, 
SK,  6SS,  111 
Chile.   Seeils  836 

Weeds   728 
Chilean  Dodder  464.   465,   828.   836 
Chives  66 
Chlorophyll  600,   863 

cell    r,   S9S 
Chloroplast   698 
Chrisllanson,   C.   ft  G.   R.   749 
Chromatophore    863 
Chrysanthemum  Icucanthemum  v.  pin- 
natlfldiim    362-364.    f.    !«iS 
Distribution  720.  727,  755.  808,  m. 


Distribution    712,    721,    727,   m.   SU 
Seed  496,  579,  754,  f.  m,  579,  tSS,  Jit 
Clcuta  maculata  230-233,  598,  776.  733, 
f.   tOl,  tat,  US 


Distribution  736 
Cleslar,  Ad  830.  8^6 
ClnquefoU   175-176.   592.   596,   G14,   632, 


Silky,    Distribution    73« 
Silvern    aim.    8ttveTv?eed 
Clrslum  acaule  667 

Distribution   736 
alteraceuro.   Distribution   736 
altlaslmum    790 

Seed    494,    f.    iK 
arvenae   379-382.    592,    667.    788.    796, 
799.    808,   819.  f.  asO.  381.  S9t 

DlstribuUon    712,     721,     727,     736, 


canescepB  374-476.  790 

Distribution  721.  749-7B0,  m.  »« 
discolor  376-377,  789,  t.  S7e,  an 

Distribution  m.  srf 
drummondll.    Distribution    894 
drununondll    v.     acBulescens,    Distri- 
bution  634 
eriocephalum.    Distribution    694 


736, 


,    J7J 


Seed   495.  r  Wt 
palustre   667 

Distribution   736,   74S 
pratense.    Distribution    712 
sp.    676.    693 
undulatum 
Root   651 
Seed   495,  f,  m 
City  Goosetoot,   Distribution   tit 
Clammy  Weed  f.  rn 
Distribution  717 
Clapper,   M.   763 

Clark,  G.  H,  84,  57.  59,  76,  80,  97,  til. 
126.  130,   132,   138,  147.  149,   151, 
250,   251.  291,  297,  301,  328.  360, 
363.  3S2,  381.   390.  391.  394,  399, 
825.    826.    827.    836,    839,    860 
Clarke,  G.  W,  IV,  V 
Clavlceps  purpurea  678.   680 
Clay   soils.   Weeds  of   819 
Claypole,  E.  W.   703,  706,  S39 
Cieavera   avti.    BeifsCraw 
Clelstosamous   Ilowers   629 
Cleome  sernilata   173-175.   739,   f,  in- 
ns 
Distribution   693,   717.  729,   T30,  m. 

Seed  148,   f.   US 
Climblne  Ulikweed  211.  21S,  243 
Clinton  76E 

Clinton.  G.  P.   826,    839 
Clotbur   625 

Spiny   334,   f.  MS 

DlstribuUon  698.  713,  7S7,  754.811 

Seed   185-486.   t.   tSS 


Coogic 


INDEX 


881 


Clothier,  Q.  L.  842  Distribution  720,  m.  JM 

Clover  Root    Syatem    846 

Al3lke,    Seed    450,    SIO,    812.    3S0,    /.  Seed   485,   /    tSS 

ill,  S3S  Vaeger   794 

Impurities  831.    f.  eX  8pined  aim.   Clotbur 

Bokhara  sun.   Sweet   Clover  Cockscomb 
Bur,   Distribution   70S  DIsiHbTitinn    Htm     ISK 

Seed   452,    549,    810.   811,    816,   SSa,  Colt    J    B    839 

Bush,  Seed  4E4.  6B2,  r.  W  Colchloum    U 
Crimson  ■iiinninniG  uni 

Seed  812,   8S1  Distribution   738 

Dodder  260-2E3,    f.  «S  CoUmati    c"  7*8  ' 

Seld'"'f65!''81o"l'28y'l35,   f.  i«  "cXn^s^lt^t^i'    ^"'*'"'""°"    "' 

Fields.    Weeds   of   637  Colorado    HapMB    Hrt 
Hop  787.  f.  m  Gras^    II7 

Low^is^'l'l?   ?8V   7V  w'S°74!r747,   748.  7BE,  767.  758 

Dlstrlb'ution    718     724     781     m    Iffi  Co'trfoot    683,    884,    665 
Sela   451    ?    i5I  DlBtrtbutlon    736.    736 

Jalin     Sied    831  <^™"^  ««»■   631.  864 

Junt    Seed  812  COInbB.    Robert    746 

Me^owrwi^a  of  848  ^'""Kf^w^T""'?,  «"*■   '■  "* 
Mexican.  Distribution  723  ^Pi",^''"""?  71» 

Peavlne,  Seed  812  ^"^  i '^J^/''i'",'S"'  """"""'' 

Prairie    Halrv  ^**^  **'■  f-  <*• 

Seed    BBO,    652.    f    SJI  ^'"'     f*^-    Mrylntantim)     2B8-2B9,    f. 

Red,    Seed    461.    810.    811,    812,    828,   ■  tmS^...  ..        _     .™ 

330    831     832    833    836    856   867  OlatrlDutlon  m.   IS9 

/    isi    MS       '  •  '  •        '  Seed  G64-586,  f.  S6S 

Impurities    In,    78.    130     149,    176  Commerce  aids  In  scatterinB  seeds  887- 

360,  674.  892.  898,  706,  712,  830,  „  *88    A   888 

831,  835,  836,  856,  858,  857,  858,  Common  alien  plants   897-893 

868,    A    671     TM  Complete  flower  804,  f.  eot 

Mammoth,    Seed    811.    812  Coufositab  4.   307,   404,    633.  701,   788, 
Medium,    Seed    811.    830  786 

Small,   Seed   812  Bibliography   582,    683 

SapllnB,    Seed   812  Dlatrlbutfon    720-721.    724.    747-766 

Sour.   Seed  526.  /.  SH  Inflorescence    814,    f,   613 

sp.   6.  67,    180,   624,   t.  S9«,  m.  BIS  Seeds  477-603.   5T4-680 

Seed    805,    806.    812.    814,    827.    828.  Composite      Famllu      aim.       Sunflotear 
830.    831.    833.    836  Famtlu 

Stinking  sj/n.  Rocku  ^fountain  Bee-  Cone-flower 

Plont  Distribution   720,   737 

Stone,    Distribution    718,    760  Seed   486    f.  KS 

Gray-headed,  Seed  136-487,  f.  iBT 

Connecticut  Experiment  Station  XII 
Legislation   794 
Seed   Investigations  830 
Weeds  766 

Conlum  maculttturo  709,  778.  f.  MB 

Distribution     712,     719.     72S,     7S6, 


Chemical    composition    188-189 
Distribution   718,    726.    729,    780, 

m.  1S9 
Root  system  645,  648,  /.  Mi 
Seed  461.  549.  550,  810,  811,  831, 
832.  /.  452,  S(8,  TM 
Yellow  188-187.  778.  789,  f.  tSt 
Distribution    713.    718,    726.    729, 


8-769. 


759,    ■ 


3   160-182,    692.   7S8, 


DiatributI 

Seed    830,    831,    f.   isi,   I3S 
Wltile^    (T.     agraAum)     tyn.    Yellew 


7.  m.  lit 

Distribution  m.  Itt 

Seed  446,  f.  Ue 
Constantlneaco.  A.    582 
CONVOLVULJICEAB   4,    241,    264 


Cnims    nrvcnsis   »i/n.    CIrelum    arvetite 
Coa?t    Bllte,    Distribution   746 
Cockerel,   T.   D.   A,    839 
Cockle,    Com    125-128,    6«B.    776,    789, 
819,  829,  f.  TOO 
Distribution    692.    689.    709.    718. 


Cow.  Seed  81^ 
Purple.  Seed  814 
White,   Seed   810,   814 
Cocklebiir   334-337.   831,    837,    681,    70O, 
794.  796,  7»9.  SOS.  822,  838,   ggo, 


.  t-  m 

Distribution     718.     727,     736.     786, 
766-767,  fli.  W 

Root  system  851,  f.  6H 

Seed   463,   663,   f.  W,  fU 
Family  S41-264 

Seed  463-466.  663-564 
senium   245-248.    787,   f.  tM 

Distribution  89].  719.  740.  m.  Hi 

Boot  system  662,  f.  MI 

Seed  464,  664,   810,  f.  m,  MS 
Cook,   L.    C.    8*0 
Coral    Honeysuelile    307 
roralberrv  ayn.   Inilan   Currant 
Cordemoy.  J.  de.  683 
Coreopsis  307.  *89.   689 

Distribution  S3S 
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CitABSci.Acua.  Dlatilbutlon  TI4 
Craty.  R.  I.  XI,  746,  748,  749,  761,  "B», 

T«0,  768.  787 
Crawford,  A.  F.  783 
Creeping  Buttercup  111 
Cliartep  aim.  Orotinif  Ivv 


Soft  ( 


,    6B7 


Chamomile.    Distribution   71B 
Cockle    125-126.    866,    776,    789,    8 
B29,  /.  JM,  700 
Distribution  892,  fl99.  708,  716.  7 

736,  829,  838,  m.  116 
Seed   436,   810,   f.  W«.  «S8 
Crowfoot  663 
Fields.   Weeds  of  692.   84B,  f.  24,  ( 


spurge    208.    209.    4E8 
Verbena   am.   Praetrale   Vervain 
Cremoearp  ES4 

Cress,  Marah  167-188,  787.  f.  1ST 
Distribution  742,  m.  les 
Seed   447,   f.  W 
Seed    441,    f.   W 


Seed  447- 

Crocker,  Wm." 
Cropping,  c 


Spurrey.  Distribution  813 

Sweet,   Seed   813 
Cornell  University  673 
Corn-flower   677 

Chemical    compoaition   673, 


Corolla    604, 


■  Thistle  867 

lIlBtribullon   725 
Cotyledons  823.    884 


rovprdalP,  F.  187 
Covllle,    F.   V.    840 
Cow   Cockle    S14 
Parsnip  234,  f.  tii 
Seed  f.  SSf.  SM 
Cowbane   230-233.   6BS.   T76.   788.  f.  : 


I,  856 
itlnuous.    El 
;  Cell,  <;ro» 


L    Of    « 


Crosby,    y.    C.    810 
Crosby,   M.   L,.    836 

Crotalarla  saicitlalls  182-183,  788.  U  IX 
DlElrlbutlon    718.  m.   183 
Seed   545-546.  /.  S{« 
Crowfoot.   Distribution   743 
Corn    663 

FantUp   atm.   Buttercup  Famttt) 
Grass  41-13,   t.  12 

Chemlcat    composition    43 
Distribution  712.  m.  U 
Seed   416,    f,   iw 
Small -flowered  139.  f.  IJ9 
Distribution    717.    hi.    /» 
Seed  410.  B38,  f.  HO,  MS 


•ed   57B.   f.  ST7 
766,    825 


Cruclfer  677.   ....  ,.  „. 
CaucifERAB  1,   112,  ITD.  834.  776,  I 
BlbllPBraphy    583 


itrlbuted   weeds    7 


CucuEiBiTAcCAK.  Distribution  724 

Peed  573 
Cudaepi.    niBtributlon   720.    711 


Spotted    696 
Cow-lierb   132-131.   789.  f.  J33 
DlKtrlhiitlon    6!I2,    696,    697. 


727.  736.  774.  788.  794,  796.  799. 


Indian  307.   790.  f.  30S 


Seed  108-409,    810.   f.   ^ 


Seed   410.  f.  ilB 
CralK.   M.    840 

Cranberry  marshes.  Weeds  of  816 
Crandall.   C.    8.    756.    828 
Crane.  O.   B.   84  8 

■  ""1,  Carolina  556,  t.  SS6 


Wild.    Distribution    718 


eplthymum   2B0-2K3,   f.  tsi,  153 

Distribution  712,  719,  725.  729.  735. 

m.  tSI 
Seed  16B,  664.  810.  /,  iM.  SSi 


:   atrlpllelfollum   I 


aCoOglc 


INDEX  888 

Distribution  718,  740.  m.  100  Darllnrton,    Wm.    756,    7S0.    7fll,    TS2, 

Seed    431,    f.   VI.  IX  '•'■    *="■    SZ2,    828.    B<0 
ptatyphyUum   »im.    C.    atHvUdfoaum       Darnel.    Distribution    692,   899,   716 

Cyme  814,    884  Poison  52-53,  f.  St 

Cynara  canJunculus   701  Distribution  6H,   688,  715,   7S6,  m. 

Cynodon  dactylon  SS 

Distribution  7BI  Seed  622-624,   f.  StO,  sei,  f»,  Sti 

CynOKlOBsum   boreaJa   787  Datura  strajnonlum    288-291,    777,    788, 

Seed  486.  f.  tes  f-  ISO,  709 

officinale  256-257,  777,  f    MT  Distribution   696,   T20,  7S6,   J87,  m. 

Distribution    719,   m.   251  "0 

Seed  486,  f.  W  Seed  471,  669,  /.  (72,  MS,  Sti 

vlrelnlanum   268-269.   f,   BS9  tatula   28S-291.    777,   787.   r   tS3 

Distribution   m    tst  Distribution  897,   720.  m.  289 

Seed  584-565,  f.  5gS  Daucus  carota  227-228,  788,  796,  f.  tZl, 

Ctmracbak  S,   63,   407-408.   638  Distribution     698.     712,     719,     72B, 

Distribution  715,  "24  767-768.    798,    802,    8J9.   m.  a» 

Cyperus  eeculentus  63,   790.  t.  H  Seed  461,   562,  f,  i«2.  BU,  SSS 

Distribution  696,   6S7,   715.  m    Si  Davis  Weed  218 

rotunduB  63  Day   Nettle   66* 

Dlalributlan    722    723  Dead   Nettlp  666,  719,  723.  T27.  822 

Cypress  SpurKe   718,    t    7JS  Deadly  Nlghlsbafle  738 

Distribution    738  Delaware 

Cyprlpedlum   aeaule   702  Weed  leglBlatlon  7»4 

CystopuB   candlduB   8T7,   878  Weeds   785 

De  Loach,   G.   B.    856 

Dactylls    Rlomerata  Delphinium    con  sol  Ida 

Distribution   715  Seed   439    f.  +■» 

Seed   417,  811.   813,  t.  ilT  penardl  142,  f.  j« 

Dswter  Cocklebur  7B4  Seed  439,  f.  HB 

Spanish,  Root  system  615  Denmark   Weeds  763.   766,   796.   844 

Dnhmen    kai  580  Seed    Investigations    828 

Dally,  C.  E    749  Descliajnpsla   flexuosa 

DniHy  362,   666.   687.   677  Seed  f.  639 

Flealiane  322-324.   657.  668  Desmodlum  canescens  890 

Distribution  720  Des  Molnea  Capital    803 

Seed  482.  f    iXl  Determinate    Inflorescence   810-814 

Tricliomes  f    Uit  Devol,    W.    9.    831,    856 
Ox-eve  382-364,   867.    793.   794,   f    *W        Dewey,    I..    H.    398.    708,    744.   746,   796, 

Distribution   704,   720.  727  825.   826,   840.   848,   856.   860.   881 

Root  system   864  Diamond-back  Moth   677 

Seed  492    f   iSi    638  Dibble.  W.   851 

»P.  f    .TSJ     ■  '    '^'  DICOTYDEDONEAK   3.   67-404 

Dakota  Vetch  761  Dicotyledons   823,    864 

Dakota  DIcots  67-404 

North,   Flora   839  Dldlake.   M.   U    867,    880 

Seed  Investlcatlon    834  DIftltalls 

Weed    ieglPlallon   794.    806-807  Distribution   893 

Weeds   T4i.   757  purpurea 

South  Distribution   227,   736 

Weed    leslaistlon   794     808  DIgltarIa    humlfusa    10-12.    789,    t.   U 

Weeds  744.  758,  767,767  Distribution   691.   714.   tn.   U 

Veloh   76T  Seed  408-109,  606,  810.  t.  WD.  MS 

Weeds  693.  753  sanptulnalls  8-10.  790.  f.  9.  It,  tit 

Dalea  alopepuroiiles  192-193.  790,  /.  iM  Chemlcnl  comiWBltlon  10 

Distribution   718,  790.   m.  IM  Distribution    891,    711,    731.   m.   9 

Peed  463.  5B0,  562,  t-  1«(.  W  K°o'  system  647 

"■oxtnlt  sj/it.  Dalea  Seed  109,  f.  H19.  WB 

laxiflora  Dioecious  plants  605 

Sped  451,  t,  t5(  DIosoorldea    773 

Distribution     /.     flj  DtPBAOEAE 

Pink.  Seed  454.  f.  (jj  Distribution  724 
Dandelion    386-389.    692,   604,   629.    833.        Dissemination,    Burs  256 

657.  859.  664,  B7«.  773.  780,  788,  by    woollen   mllla    202 
787.  814.  819,  843.  850.  ;.  7P,  M6,       Dock,    Bitter  78-79.   515.   789,  /.   79 

■Vt,  -VIS.  ,W9,  SM,  TH  Distribution    m.   79 

Chemical   composition  389  Seed  427,  726,  f.  +27 

Distribution     630,     696,     897,     701,  Rloodv    Distribution   716 

70R,  721,  743.  838.  hi,  JST  Brond-leaved  »im.  Bloodti  Dock 

Root  system  648    651  Curied  71-76.  660,  774,  788,  791,  796, 

Seed    190,   679,   /,   iSS.  £80  799.   808.   /.   7i.  7*,  «W,  7W 

Darli-seeilrd  sjin,   of  riiemlcal  eompraltlon  76 

Red -SCO  I  led   310-391,  787.  f.  i96  Distribution     652,     896,     697.     716, 

Dlstrlhutlon  721  726,  m.  76,  TJff 

Seed  198,  f.  i3S.  SSI  Root  system   852,   654,  f    «T 

Siiiali-rinvcred  tw.  Red-aeeded  Don-  Seed   426-127,   810,   814.   831.  f.  +26. 

delloH  6J8 

Dancer.  L.   736,    763.   819,   848  Pale,   Distribution    716 

Danish   Seed  Control  Stntion    828  Patience,  DiBtHbutlon  783 

Dark-sfrilFit  Dandelion  ayn.  Red-aeeded  Ffach-leaved  «j/n.   Smooth  Dock 

Dandelion  Red-veined   ayn.    Bitter   Dock 
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Smooth    76-78,    T87,     T94.    79S.  799.       EcUpta  alba.  DlstrEbutlOD  TG« 

f.  77.  78  Bconomtc  plants  SS3 

Root    syetein    854  Edson.  H.  A.   S4S 

Distribution  m.  T7  Bdnards,   A,  H.   TST 

Seed  427,  f.  427  Kelworm.   Stem.    677 

Bout  ayn.    Curled  Dock  Egg.   620,   f.  eti 

ap.  S92,   620,   649.   B60,  66E.  6tT,  67«,       EgK-caae  617 

678,    887.   734.   773,    774  KRKert,    Henry   747,   7S6 

Seed    832  E^blngor,  O.  E.   TG6 

Tall.     See   Curleit  Dock  Ehrhart.  F.    840 

YatloiB      See    Curled   Dock  Eichornla    crasBlpes.   Dlrtributlon    71! 

Dodder    04S,    66E.    683.    838,    839,  8E0,       ElatinacejIB 

852  UlHtrlbutlon   71* 

Alfalfa  152  EleagnuB  /.   60i 

Se«d  GIO  Elder.   Marsh   332-334,  f.  SU,  7St 

Chilean  Distribution  720,  789,  761-763.  m. 

Seed   46E,   828,  836,  f.  i6S  3SS 

Clover  2G0-2EZ.  f.  tSl,  tit  Seed    482,    814 
Dlstrlbiitlon  719,  725.  TS9,  m.  Ul       Elecampane 

Seed    465.    564,    810,    828,    835,   f.  Dlalrlbutlon   709.   720 

^ee,  MJ,  6M,  7»  BlMchans    palustrls.    Seed    407-408,    f. 

I-esser  f.  8.J  (OT 

Field  252-264.  f.  tS3  Eleuslne   Indlca   41-43,    7BS,  f.  U 

Dlstntiutlon  719,  729,  m.  H*  Chemical    composition   43 

Seed   164.   810,   f.  461  Distribution   696,    69B,   T15,   TtS 

Flax  /.   tS3  Seed  4Ifi,  f.  Ut 

Perennial   843  BlUott.  W.  B.  7«3,  T67 

Bp.    645,    692  KUiweed 

Seed    640,    814,    833,    834.    866.  857                Distribution   694.    840 

Thyme  f.  »S  Elllsla.    Common    255-256,   f.  tSS 

DodBon.  W.  R,   840  nyctelea  256-866.  /.  Mi 

Dos  Grass  774  Distribution    719.    m.   M6 

Dog  Fennel  mm.   Maytoeed  Elm  69 

Dogbane  Family  234-237  Distribution  695 

Distribution  723  Elodea   canadensis 

Spreadlnj;    285,    237  Distribution    740 

Distribution   713.   m.    MS  Embryo  621-623.   624,   884,  /.  «tt 

Dooryard   Knotgrata    tyn.    Knoltreed  &nc  620.   f.  610.  ett 

Knotweed   84-85,   428.    659.   716.  736,       Kndlve.    Wild    793 

742  r.ndogperm    866 

Plantain  svn-   Common  Plantain  England,    Weeds   of   763 

Dooryard  weeds  f,   U  English     Charlock     155-157,     444.     542, 

Dormant  period   786  513.    701,   717.   735 

Do rpb- Petersen.  K   828.  856  Plantnin   ayn.    Buckhom 

Doryphora  deccmllneata   677  Rwe  Oram  sjin.  Perennial  Rye  Grata 

Downy    Brome    Grass    50-52.    420.  714.        Envelopes.   Floral    609.    t.   M» 

715.    72B.    819  Rplcarp  865 

Dragon  Root  f.  596  Kplchloe  lyphlna  677 

Drains  cloBKeit  bv  weeds  6S2  Epitienn    865 

Dropseeri  GraAS  7S5,   790.   850  KnMermut   cell.     See  Cell,  Epidermal 

Peed  834.  {.  (TiS  RpldermlB  597,  t.  «W 

•     Mexican  32-34.  660.  t.  M  Eplgaea,   sp.    702 

Chemloal   composition    31-35  t;pl(ri-noiis  flowers  810.  f.  eu 

Distribution  715.  m.  W  Epllobiiim    anKUStlfollum 

Seed  413-411,   f.  Ui  Distribution   693.   691,    726.   741 

Drufc  planls   S53  hlrsutum 

Preparing    for   market    7S0-7S1  Reed    829 

Raising   773.    7S0-781.    854.    35a  ro=»um 

Drugs.   Root    853  Seed    829 

Drysdale.  J.    851  sp.    703 

Dugpar.   J.    F.    RB.l  splcafum 

Duncan,   J.   H.   768  Dlstrlhullon   810 

Duvpl.   3.   W.   T.    83S.    856  KQi'isfrrACEAB   3.    6 

Dyer's  Grrvn   Woei    667  E-iulsetum    nrven.«e   5.    6.   t.  S.  t 

DlBtrlhntlon    718  Distribution   736,   m.   S 

DyBBodla    chrysanthemoides    »yr,  of                paluBtre    819 

papposa  356-35R.  789.  f.  fn,  jjs  Distribution  736 

DIslrihutlon    705,    720.    755,    in.    357       Eradicntlon   of  weeds  848-863 

Seed   490-491,  f.  m  Also   ace  tpeciea 

Trichomes  (.  m  EragroBtls  pilosa  46-46.  789,  f.  tS 
Distribution  715,  732,  m.  V 

Earnshaw,  G.  T.  851  See<l   417,   740,   f.   W 

Katon.   A.  J.   848  Pilose  eyn.   Spear  Graat 

Echlnnchlria  crUBgalll    16-17.    790,  f.   IS       Erechtltes      hleracltoUa      36S-369.     778. 

Chemiral  comooRltlon  17  7S«.  f.  SS9 

Distribution   714.   731.   tn.   IS  Distribution  6'*5.  721,  m.  S69 

Feed  411-412,  506.  f.  ill.  Sfl.5.  TM  Seed   492,  f.  in 

Ecblnocystls   lobata.    Seed    t.   5Ti  sp.    703 
Echinoatiermnm    lappula    syn.    Lappula       Erect   Knotweed    fi,   83.   429,   626,    696, 

rrftlnoto  716.    72B.    789 

Echlum  vulgare  468.  f.  46S  Ergot  680.  811,   815,  f.  OS 

Distribution  719  Rye    678 
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EiicB  &rbor«&.  Distribution  693 

Ertgeron  acrls 

DlstrtbuUon  741 
annuuB  321-322,  E9E,  788,  /.  Ill,  ( 

DlBtrlbutloti    396.    7Z0,    T3T,    m. 

Seed  4S3.  f.  m 
canadensis    32Z-32S,     SBO,    SB4, 

Distribution     S»0,     E»E,     698, 

70*,  720,  736,  737,  764,  819,  m 
Seed  482.  f.  m 
ramoBUS  321,   322-324,   788,   f.  W 
DiFtrlbutloa  720,   tn.  m 
Seed   r.   iSl 

Erodlum  clcutarlum   4G7,   f.   ^ 
Distribution    723,    729.    TS4 


Musk 

Distribution   713,    72E 
Bp,   711 
Bruca  satlva    159-130,    f.   m 
Distribution  712,  m.  ita 
Srvum   lena    554 
ErynBlum 

Bp.    Distribution    701 
EcyBlmum  ctielranttioldea.   Distribution 

En-slphe   KTHmlnia   f.    as* 
Rschollzla.    Distribution    7SG 
Eskecb.    J.    N.    76S 
Esparcette   831 
" -■-■    — ^na   305,    615 


SpPd   477.  f.  (7S 
Trichomes,  t.   '  ' 


- 2-313.  780.  789,  t.  li 

Distribution  tn.  SIS 

Seed  477.  f.  m 

Trlchomes  f.  m 
vIllOBum   477 

Trlchomes  (.  m 
Euphorbia   corollata   210,    f.    til 

Distribution   890,    718,   f.  til 
CVParlsSlas  212-213,  819,  J".  ta,^3S 

Distribution  712.  718,  736,  m.  ttl 

Seed  t-  iS7 

Keyer\.  Distribution  690 
maculata  208-209.  583,  788,  f.  K» 

Distribution  690,  718,  ni.  Kt 

Sepd    4S8.    557,   f-   i-57 
marulnata  210-211.  787,  f,  tlO,  Ttt 

Dlatribullon    712,   m.   eu 

Keed  45S,  f,   ^58 
peplus    819 
preslll  207-208.  787,  f.  tVT 

DIafributlon    718,    m.   Wg 

Sepil    458,  E56-5S7,  f.   Ha 


Distribution    705 


.   _    B-213 

Bibllocrapliy   583-584 
DiBtributlon    718.    724.    767 
Seeds   457-458.    556-567 
European   Bindweed   248-250.   603.   063, 
663,  665.  710,  719,  727,  735,  736. 
777,   7S7,    822,    844 
Morninp  GIotm  »tm.  Blndioecd 
Weeds   703.   704.    706.    713.    731,    732, 
733,    734.    748 
European  weeds  Irom  America  737-740 
Hvans.  Dr,  681 
Evans.  Ed.  760 
Evans.  J.  R.  853 
Evans,    M.  W.    836 
Evenlne  CatchHy   I   437 
Catchfly  II  437 
Primrose  224,  226.  460.  ESQ    »    a    6*^ 


690.   696,  71B,  737,  762,  776,  788, 

819 
Family   224-226,    460,    724 
Ewart,  A.  J.  187,  829,  837.  840,  863 
EveriastluB.    Distribution    740 
Explosive  seeds   629.   631.    634 

Fagopyrum  esculentum 

Distribution  736 

Seed  E31,  t.  SiB 
Fatilenkamp,  H.  R.  749 
Fallow  field.  Weeds  of  661 

Acacia   718 

Boneset  478.  179 
Calais,    SOI.    S02 

Plax  149-151.  443,  642,  544,  700,  717, 
788,  793.   816 
Small-frultcd    638 
I«ttuce  600 
Strawberry    176-176 
Farmer's   Review   188,    260.    826 
Farwell  753 

Fnwcelt,  H.  S.  746.  836,  856 
Pendler  751,   767 
Fern,  Boston  E 
Maidenhair  6 
8b  lei  d    5 
Pernald,  M.   U  XI,   6B7,   702,   709,  710, 
714,  731,  750,  754,  767.  768,  840. 
Perns  6-6 
Fertilization   620-621,  f.   HO,  etl 

Double  621 
Fescue 

Grass  786 

Seed    827 
Meadow 

PIplributlon  7  IB 
Seed  418,  810,  811.  813,  t.  US 
Sheep's 

Distribution  716 
Festuca  elatlor  418,   f.  iia 
elntlor  pratensis 
Distribution  716 
Seed    811,    813 

Distribution    716 
prnicnsla  syn.   F.   elatior  vratensii 
Fetid    Marigold    366-368,    490-491.    755. 

Feverfew.    Distribution    734 
Fevcrwort  778 
Filler  plant   861 
FlbrovHscular  bundle   865 
Field    Brome   Gross    715 

Dodder    252-254,    464,    719,    729,    789. 

larkspur  439 

JVarl^old  ayn.  Com  UarigoJd 

Mint    665 

Pennycress   143.   814 

Sorrel   202-203,   630,   734,   741 

Sow     Thistle     >fn.     Perennial     5oio 

TMttle 
TJihlie  lyn.   Prairie   Thittle 
Fig   69 

Flgtcort   Famllu   sun.   Muttatn   Famity 
Filament   616 
Fine  Bent  Grass  664,   666 
Flnner   Graaa    Sim.    Crab    Oraai 
Fink.  Bruce  75S,  762.  763 
Fir.    DouglaB,    Distribution    694 

Oregon,    Distribution    694 
Plre.  Flora  following  693-695.  702.  703 
Flreweed   368-36B,   7fl3,   778,   789,   f.  JS» 
Distribution    695.   721.  m.  Kf 
Seed  492,  f.  t9t 
Mexican   101-103.   f.   m 

Distribution  714,  716,  T46,  m.  JOJ 
Seed   f.  tSS 
Northern  694,  70S 

Distribution  126,   741 
FlUpatrlcV.  F.   J.   786 


3vGooglc 


Five-Hneer  aj/n.  Cinguefoil 

Tall    667 
flax.  Common 

Seed   4GS,   S54-5BG,  BIO,   S13,  f.  (fe. 

Impurities  tn   692,   744,   839 
Dodder  f.  tSS 

~  -  -     -       -gg    733    (.^  jjfl 

JO,  717,  m.  151 

816.  I.  W,  SV 

Small-fnjlted.  Seed  f.  SK 
Family.  Distribution  724 
HuBtard   1S& 


Daisy   32Z-J24.   £67,  S68 
Dlstrlbullon    730 
Seed   482,   f.   m 
ap.   741,   t.   m 
Fletcher  749 
Fletcher,  James  24,  67,  69.  76,  80,  97, 

ISl',  2E0'-25I,'294.' 297,   30l|  328^ 


FlUcklger,   F.   A.    E80 
Fly  Beetle  676 

Cabbage-root    677 

Celery  677 

VrXt   877 

Mangold   676 
Foeniculum   caplUaceum    702 
Fogel.   Eetella    D,    861' 
Food  plants  become  weeds  7 


Fool's 


736 


vegetation  S93 

Forget-me-not    664 
Forgrave,   Caroline   824 
Formaldehyde  600 
FoulIBB,   P.    H.    848 
Four-leaved   Qrase    693 
Foumler,    Eug.    683 

Distribution    696 
Family    119-120,    533 
Wild  HB-120,  660,  787,  /.  OO 

DlBtrlbutlon    716,    in.   OO 

Seed   631,  f.  tH 

Distribution    633,    727.    736 
Wild   Yellow   702 
Fontall 

Bristly    22-24,    790,    f.   a,  a 


British  Isles  714.  731.  I 

California  S46,  853 
Central  America   731 
France  713,  731,   837,  B 
Germany   731.   S41 
Italy  731,   838 
MlBBOurl  864 
Montana  838,   863 


5OT.  S0»,   SIO,  S$S 
Chemical    com[iosltlon    21-22 
Distribution    691,    714.    729,   731 
Seed    412-41S.    83<,    f.    ill,   ill,  5a, 

Marsh.   DIslHbution  71E,   732.   740,   f- 

Meadow,   Distribution   715 


lender    66B 


WhOTled   >,....    _   

Yellow  17-20,   22,   657,  66B.   669,  660, 
789,    f.    18,  19 


Plymouth   845 


West   Indies   7SI 
Wisconsin  drllt  689-69! 

Yucatan   731 

envelopes  60B,   610.  /.  609 
Florida,   Weeds   762 
Floruia  Boatoniensls  708-709 
Flowering  plants  S-404 

Spurge  210,  211,  556,  55J,  690,  718 
Flowers  604-625 


Lxlllar 


a   603 


Funnpl-Rhaped   f.  ( 
Gamopetalouo  /-  ( 
Hypogynous   610,  f.   SOe 
Imperfect    SOS 
Irregular  f.  (OS 
Morphologv  of   601-6SG 
Perfect   605,   f.  HOJ 
PeriE>-nous  f.  BIO 
Plstlllnte  606.  f.  WS,  «(W 

Soiitan-  611.  /.  en 

Stnminate  606,  f.  eOt,  WT 


Hooker's  485,  f.  ^ 

Whlle-ieovvd  4  85,  f.  iS* 
Freeman,  O.  F.  331.  859 
Freight  cars.  Weeds  distributed  by  7! 


(Thlnn 


.   834,   : 


794 


DlRlrlbutlon  717 
(Gallnsoga)     Distribution    736,    753 
FrlnjiPrt   Rentlan    702 
Frit  Fly  877 
fruit   624-626,    883 
FruwlrtH.    C.    820,    856 


trlhut 


I    724 


Fttmlly.  Dislribution   724 
Fungi  dextmcttve  to  weeds  852 

harbored   by   weeds   677-678 
''unlele   S65 
Fimnel- shaped   ftnwers   f.   611 

aaleopsiB_    tetranit.     Distribution     720, 


Dig,l,z.cbyG0Oglc 


Qamopetalous   flowers  /.   SOa 

CSarber  766 

Garcke.  A.  707,  731,  737,  738,  740,  754, 

841 
Garden  Ora<;h  TJ6 


□oldenrod,    Cnnadlan    313-314,    700,    f. 

m 

Dtstrtbutlon    721,    737,   m.   SU 

Seed  479,  /.  iM 
Fragrant  G90 

Large  Ye  [low- dowered   31S-31T.   B89, 
790,  f.  in,  eis 

Distribution   738,   m.    J/7 

Seed    4S0,    /.    |W 
Late  Sim.    Smooth   Ooldenrod 
Smooth  315,  316,  f.  ilS 

Distribution   m.   3is 

Seed  480,  f.  (80 
Bp.    6.    307     592,    594,    045,    6S1,    689, 


Garnian,    k.    SSK,    848.    857,    860 

Gattliiger,   A.   7KB,   853 

Qaiira.    Biennial,    Distribution   718 


Georgia  Weeds  754 


Geraniaceae    634 


m  ^ 


DlHtl 


I    S4I,    242-243.    789,    t- 


Goodspeed,  C.  M.    __  _ 
flooae  Orm»  aim.   Crotcfoot   Grati 
GooMberry-Ieat  Cluster-cup  67S 
Gooseraot,   City,    Dldtrlbutlon    746 
Family    99-113,    «33 

Distribution    724,    743-747 

Seed    431-433,    532-533 
Maple-leaved    105-107.    789.   f.    i 

IllBlrtbiitlon    71«,    ni,    107 

Seed    432,    /.   W 
Oak-lenved 

lildtrlbutlon    746 
Gorse   667 

Gourd    Family.   Distribution    724 
Graham.  C,   H.   746 
Grain   fields,   wpeds  of  699-700 


Gerardlii,  bo.  702 
GerdtB,  C.  L.  B82 
Germander,    American    272-273.    789,    f. 

1  llKt'rlbutlon  m.  2» 

Se?d  469.  f.  pO 
Germany,   Flora  731.    841 

Weed    li'iclahitlon    795 

Weeds  71.1,  735.  736.  753,  766,  820, 
841,   845 
Germination  of  Seeds  24.  99,   856,   857, 


BlbllOBraphy 


iniin7  Bromc,  ayn.  Soft  ckeaa 

inual  Meadow   660,   664 

vneil    Brome,    aj/B.    Downy    Brome 


S59 

Gefticriii  f.  sa 

Geum  cnnadense  180,  788.  f.  j 
Dlslrlbullon  717.  m,   ISI 
Si-cd    449,    545,    t.   Vfi.   r,kr, 

Oeyer,   C.   A.    374.    767 

GhOBt   Moth    877 

Giant  HyuHOp.  Reed  567,  /.  SSI 

Gibbons,   W.  P,   853 

Gllla   w[uarrosa   840 

Glllanden-,  F.  851 

Ginseng  781.   ih* 

Glpdltsi'h.   J.   G.    841 


Olyevrrhlza  lepldotn  196-197.  787,  {.  lit 
Dlrtrlhullon  71S,  729,  760,  m,  J9T 
i^'cd   554,    f.   SJ; 

Gmelln.  J,  F.   841.   848 

Gnaphallum_  _  uIlKlnosum,     Distribution 


Godfrlti.   H,   581 


Blue-xtem    688,    ESO.    785 

Bristly  Foxtail    22-24,    714,    732,    790 

Brome  sp.    728.    819 

Buffioiis    Oof   Bfin.    Pearl   arn»a 

randy  43-44.  116,  417,  715.  788 


736.   788.   819 
Couch   851 
Crab    8-10.    409,    647,    876,    714,    731, 

785,    710 
Creeping  Soft   66S 
Crowfoot    41-43,    416,   732,   788 
Dor    774 
Downy   Brome    50-52,    420,    714,    715, 

Dropsev'd   676,  7RB.  790.   834,   850 
EngllBh  Rve  811 

Famllv    7-63,    407-424.   506-524.   584, 
R2S.  636.  645,  677.  714-715.  724, 
'i!.1-75'».  7*5 
FefPUB  185,  Sn 


field  ■Brome  715 


Dig,l,z.cbyG0Oglc 


Fine   Bent   ES4,   S6G 

Finger  awn.    Crab    tlran 

Four-leaved   693 

Foxtail  »ifn.   Marsh  Foxtail   Qriui 

aooae  tvn.    Crowfoot   Oraaa 

Green    Foxtail    20-22.    412.    413.    510, 

Bll,  612,  657,  eSE,  670,  891,714, 

739,  731,  790 
Hair  7 " " 
Hal 


?  82S 


Holy   2T-2S,   893,   741,   787,    8H 
Hungarian  508 
Hungarian   Brome    119,    420 
Italian   Bye   421,   T8T,    811.    813 
Johnson   T-8,   T22,    805,   8E3 
Land,    Weeds   of    865-687 
Little   Barley    61-63,    424,   715,    813 
Long-awned    Poverty    29-30 
Low  Spear  664,  716 
Marah    Foxtail   716,   732,   740 
Marsh    Muhlenberg    36-3T.    413 
Meadow    «eO,    693 

Meaaow    Fescue    418,    715,    810,    811, 
S13 


them   63,   64,    S9S,  897,  715, 
m,   7B0 
Southern    83,   722,   723 
Oat   ElO,   813 
Ola-WUoh   12-14,    410,   860,   67B.   708. 


,  805,  £06,   810,  813,  827,  8SZ, 


Twitch  851 
Vanilla  ap". 
Velvet  693 
Wall   Barley   698 


il,   415-416,    864,    B86, 

15,  736,  789,  793,  810, 

Wire  41-43,  418,  697,   715,  741 

Wood  Hair  Grass  633 

Woolly    Soft    866 

Yard  ai/n.    Crovrfoot  Orasa 

Yellow    Foxtail    17-20,    22,    413,    Bll. 

612.  8S7,  858,  859,  680,  676,  6»1. 

T14.   789 


,   Soils,    Weeds  of   819 


Pampaa  8 

Pearl  664,  665 

Perennial  Rye  420,  421,  789,  811,  818 

Pigeon  17-20,  22,  413,  640,  676,  714, 
732,   814 

Porcupine   aim.   Needle   Qnut 

Poverty   28-i9,    T90 

Powdery  Mildew  on  682 

Quack  8,  2T.  63-58,  241,  273,  121- 
423,  640,  643,  648,  651,  681,  665, 
674,  680,  688,  715,  736,  773,  774, 
781,  786,  794.  798.  810,  819,  822, 
844,   347.   348,    850 

Quaking  687 


810. 


--- 716,  806, 

811.   813 
Reed    733,    736 
Reed   Bent   893,   738 
Rib   aim.   Buckhorn 
Ribbon    8 
Rice  Cut  739,  740 
Rough-stalked    Meadow    639,    716 
Rye    785,    789,    810 
Sandbur    25-26,    412,    617,    887,    714, 


Scrlbner's  Panic  660,  689 
Scatch  ayn.  Quack  Oraas 
Seed    Impurltlea    832,    834,    855,    856, 

857,    SSS,    859 
ftheathed   Rush   37-38,   71G,   T90 
Sheep's   Fescue   716 
i^lde   OatB   689 
Silky  Bent  639 
Bkiink-latl  a'ln.   8guirrel-tail 
Slender  Foxtail  866 
Slender  Wheat   63.   6T,   422,   423 
Small  Squirrel-tall  787 
Small   Rush   38-39,   716,    790 
Smooth       Brome       ayn,       Hungarian 

Smooth     Crab     10-12,     40S-t09,     G05, 

714,   789,    810 
Soft  Cheaa  46-48,   419,   715,   733,    T89 


Greene,  )<:.  L.  841 
Oreene,  L.  C.   347 
Greene.    M.   L.    848 
Greenish,  H.  Q.  853 
Orelf,   O.    S41 
Griffith.  M.  C.   749 
Grltnths.   D.    SIS 


Distribution    730.   766 

Seed    479,    f.   iSO 
Grlsdnle  836 

Grlsebach,    A.    H.    R.    731 
Gromwell,  American 

Seed   467,   f.  «7 
Com  262-263,  787,  f.  ttt 

Distribution   282-263 


_eed  493,   f.  iSl 
.    Distribution    89' 


GulCTiard,  I»   681 

Gulf   Slates.    Weeds   ot  72J 

Oum-plant  aim.   Oamureed 


Distribution   730,  lit 

Seed  479 
Ollasow.   H.   T.    849 
Guttenberg,  H.  V.  ESI,  tIS 


;vC00glc 


QTMNOSPBRMAB    i 


SSS!  £.?.,,... 

Pralrfe  Clover   560.    651. 

Vetch   465, 
Hale.  T.  J.   751 

HalfbTped    Weed   ai/n.    Marah   Elder 
Hall  751 
Hall,  A.   D.   «64 
Hall,  J.  M.   71S1 
Halsted,    B.    D.    80.    BSD,    758,    7«5.    7 

7ST.  8S6,   841,   849.   8S1 
Baltica  syn.  PhuUotreta 
HamburE  Seed  Control  Station  827, ) 
Hamill,    S.    O.    755 
Hnmmond,    R.    F.    S3  2 
HanaUBEk    538,    575,    581.    584 
Hanbury,  D.   580 
Hanover  Weeds  763 
Hansboroush.    Senator   S26 
Hare'H-ear  Mustard    161-152,   592,   ; 

e.eed  448,   814.  S16.  f.  W 
Harpel,  I»   V.   766 
Harper,   R.   M.  702,   841 
Harrlnston,  O.  T.   S34.   S5T 
Harrison,   F.    C.    841 
Hart,   G.   T.  XII 
Hartig,  Th.    811 
Hartwcg   786 
Han-ej'  751 

Harvey.   F,   L.    836.    832,   841,   867 
Hari;,    C.    D.    53S.    536,    539,    547.    6 
575.  581,  582,  583,  584,  685,  5 
587,   S27,   830.   857 
Havard.  V.   761 
Hawkbit    864 

Distribution  721 
Hawkweed    878,    840,    843.   846 
(Hleraclum),   Distribution   760 

Seed   502,   f.   SOt 
(Senccfo),   Distribution   754 
Orange   842,   848,    84» 

Distribution   712.    750 

Seed   502,   814.   f.  tet 

.    846 


Hay  den  787 

Hayden.   Ada  VII.  XII,   627 

Hayne.  F.  G.    863 

Hays,  W.   M.   826.   842 

Hazel   f.  me 

Distribution  833.  695 
Heal-all  avn.   Self-heal 
Hedge  Rlndwoed  245-248.    848 
Mustard    164-166.    446-447.     5 
6E9,   864,   677,   717.  726,   7 
~.  H.   837 


n  autumnale  354-356,  ' 


Hellantbus    annuus    340-342.    596, 
789,    f.  m.  S« 
Distribution     693,     730.     740, 

m.    .til 
Seed  4S7.  575,  f.  iSt,  STfl 


Distribution   691, 


Distribution    m.    3;s 


, 34i,   78B,  ;.  Jt) 

niBtrlbutlon  730,   m.  SJJ 

Seed  487.  f.  taa 

Trlchomea  f.  (SS 
Btrumosua,    Seed    488,    f.   m 
tuberosuB  346-348,  f.  JIB.  3(7 

Distribution  740,  m.  3*7 

Trio  homes    487,    f.    iSS 
Hellopsls  acabra  338-339,  f.  J38 

IJlatribuIlon   720,  nt.  JJS 

Seed  4  86.  f.  43S 
Heliotrope,    Wild,    Distribution    69B 
Helmlntfiosporlum    gramlneura    677,    /. 

Hemlock  6 

Poison    709.    776,   /.   710 

Distribution   719,    72S,   768-769 
Water   sj/n.    Combane 


Distribution  736 
Hen-bit  f.  S9J 
Henderson,  L,.  F.  826,  842 
Hentrey,   A.   743,   861 
Henkel,  Alice   777.    853,   864 
Henry.   W.    A.    826 
Henaliaw,  H.  W.  629 


Distribution 

Seed   602,   f.   BOt 
canadcnse.    Seed    502,    f.   SDt 
florihundum.    Distribution    760 
sp.    678 
Hleroohloe    bor^alls    27-28,    787,    f.    W, 
T« 
Distribution  741.  m.  rr 
odorata  »t/n.  H.   borealit 
Hlgbee    765,   768 
Highways,  Weeds  on  799-800.  805,  806. 

807.   808 
Hllgard.    Eugene  726 
Ttlll,   E.  J.   842 
jmilman.  F.  H,  XII.  464.  684.  826.831, 

836.    842.    855,    857 
Hlltbrummer.  John  757 
Hlltncr.    I-.    828 
Hllum    865 
Hlnager,   P.    H.    7B7 

Hitchcock.  A.  S.  250,  660,  707,  745,  746. 
749,  756,  757,  759.  760,  761,  763, 


826, 


Google 


Hitler,   H.    849 

Hoary   Alyssum    14T- 

Vervaln    2G4-!efi,    ^ds,    vai,    m. 
Hock  707 
Hodfie    824 
Hodson,  E.  R.  7*1 
Hofmelater,   W.   K81 
Hogenson,   J.   C.    849 
Hogwecd  tjm.  Smaller  Ragiceed 
HolcuB  lanatua  687 

mollis  667 


Hydrophtlljicub  4.  254-ZS6 

DlBttibuClon  719 
HiBTOBCOplc    movement    In    seeds    «29, 

HyoscyamuE  nlger.  Distribution  73S 
HtpbhiCacbab  4,  221,  223-224 

Distribution  724 
Hypericum   perforatum   223-224.   /.   OS 


Holm,  T -- 

Holt,   F.   L.    861 

Holy  GraSH   27-28.  787,  f. 

Distribution  691,  741. 

Seen  814 
Honey   Locust    180 
Honeysuckle,    Bush    307 


724 

Hooker's  pranas  .  .    _     ,  ,      .   . 
Hooper,  L.  J.   767 
Hop  Clover  7S7,  /.   m 

Distribution    734,    760 
Iri^w    183,    1S4-IS5,   /,   laS 

Distribution   718,   745.   761,  ■ 

Seed   4BI.   f.  ill 
Hops  6»,  ,-    "- 


Hordeum       caespltosum,       Dlstrlbutlo 
729 
Jubatum  58-61.   788.   SOS,   f.  BS.  $0,7: 
Chemical   composition   60,    61 
IHstrlbutlon     691,     7  IB,     729.     73' 

757,   759.  m.  60 
Seed    433.    BI9-B20,    f.  m.  SOJ 


iislUum   61-63.    TST.   f.   62 


Horehnuni],    distribution    720,    1 

Sreil    470,   I.   m.  729 
Horse  Chestnut  f.  f~ 


720.    765-766,    844 


veed   :i24-326,    657,   659,  660,   664, 


Seed  f.   ixi 
Horlon,  H.  E.   842 
Hosarhia  purslilnna.  nintrlbutlon  761 


rkia  _pu 
ds   Toi 


insue    256-2E7.    777. 

DlsTribudon  719,  til.  tsr 

Seed  466,  f.  f6e 
Howltt,  ,T.   E,    826,   842 
HumuH   Soils,    Weeds   of    819 
Hundesliasen,  J.   G.    S42 
Hun^ariflTi    Brome  Qrass  419.    420 

Grass   BOB 
Hungary.  Weeds  of  754,  843 


Hypochaerls  radlcata   696 
Distribution    725,   T2E 
Hypoderm  B16,   865 
HypoBvnous  flower 


1   567.   f.    ^T0,  MT 


Weeds  745,   751,  7B*,  765,   766 
imlgrant  weeds   743-769 
Imperfect  (lower     — 


Hemp   235-237.   6B1, 


GS7-55S.    559.    687, 


MUHlard   446 


Indiana  weed   legislation   304 

Weeds  747,   757,   766.   768,   S38 
Indians.   Plants  disseminated  by  687 
IndlKO    Plant.    Distribution    734 
IndlKufera   hirsuta.    Distribution    734 
Inflorescence    610-614.    S66 

Catkin   f.   e06 

Composite  611.   f.  eu 

Corj-mb   612,   S64 

CjTiic  614,   864 

-  ■    rmlnate   610 
I  612.  f.   6li. 

Indeterminate  610, 


1    674.    676-677 


Ion 


Hor 


Seprt    I ., _  _. 

He-A    leelslatlan    809-811 
Thistle  377-379,   495,    B78.   789 
Tumbleweed    116,    631 

Proposed    law    801-803 
Weeds  840,   841,   844,  845,   861 
Ipomoea  be  feracea   241-245,  T8B.   f.  tV 
Distribution   in    i^ 
purpurea  (.  !».  «« 

Distribution   696,  «i,  W 
Seed  463,  664.  f.  m.  Ml 
Ireland.   Weed   laws    79 

Weeds  of  B46 
Iris   f.    617 

Ironweed   309-310,  f.  K9 
Distribution    tn.    JW 
Seed    477.   /.   m 
We.stem    310-311,    594.    790,   /.   311 
Ulalributlon    m.    Ill 
Seed    477,   /.   m 
.    807 


Caxi^Ic 


Italian  Kye  Grasa  iil,  7S7.  811,  813 
Italy.  Flora  of  731,   S38 

Iva  xanthlfolla  332-331,   TS9.  f.  3U,  Ut 
DlBtrlbuUon     33!.     720,     729.     751- 
7B3,   8(4,   m.  3W 


Khaki  Buah  348 

KlefCer,   713.   737 

Klenltz.  M.   828,    868 

King,  Charlotte,  VII,  XII.  40«,  782,  817, 

821.  834,  83E,  845.  8&0.  838 
King  lalanria  Uelilot  ajm.  Yellow  Sweet 


Klnghei 


CJove 


847 


Ke  nil  worth 

Distribution   727 
Poison  213,  214,  682.  787,  842,  f.  tU, 
tIS.  683 

DlBtrtbutlon  m.  ijj 

Boot  system  65! 
PolsonlhK  780,  Antidote  780 


Jasger.  Mary  O.  1 

James,  E.   788 


JamettoKn   Weed  nm.  Jimaon  Weed 
Japan   Clover    831 
Jasmine  /.  W8 

Jenkins.  E.  H.  21,  43,  70,  107.  138.  190, 
299.  303,  364,  389,  E81,  830.  837, 


Kirk,  t  W.  849 
Klein,  F.  A.  760 
KlUKh,  O.  F.  SE4 
Knapweed    388-384.    667.   f.  SSi 

Dlsfrtbuilon     699.     713.     72B, 

Setd   496.    t.   iSfJ 


Distribution    T2B 
Splnv  »yn,  Knavieeed 
Knight.  H.  G.   01.   188,   837 
Knotgrass    663 


709,  777.  788,  f.  IS»,  in,  I 
TW 
Distribution     687,     6»6,     72C 

787.  m.  ao 

Seed  569,  f.  M8 

Joe  Pye  Weed  694 

Seed  477,  f.  478 

Trichomas  f.  pS 

Johnson,  A.   O.   849 

Johnson,  C.  V.   748 


Johns 


n,   F.   : 


Johnson  Grass  7,   3,   805.   852,  f.  722 
nistrlbullon   722,  732,  m.  ta 

Chartock     153- 1 56,     673,     874. 


Jones.  L.  R    833.   842.   E 
Jones.  M.   H.  751 
Joaselyn,  John  710.   711 


Juhlln-Dannflet.  H.  849 
Junielle  884 
JUKrACRAii   3,    63.   66 
niBtrlbutlon    715 


Distribution  715.   741, 


Kan  Has 

Seed    InvextlKadons    831.    S3! 

Weei    lew  slat  ion    704.    805 

Wee-lB    70S,    751.    754,    766.    767.    768. 
S37,    842 
Kay.  C5,   F.  Ill,  V 
Keel    888 

Kellerman.  W.  A,   723 
Kellerman,   W.   A.  Mn-.   723 
KelloBf'.    HaiTlette.  Vlf,  XII,  755.  771. 


Kenlurky    Blue    nrass    418.     6: 

Jt-wl  InvesHBiilloni-  832-832,  ) 
Wpeii    leelslatlon   794 


Doorj'ard  783 
Knotweed.    Branching  789 
Bushy    85-86 

Distribution   ni.  W 
feed    431.    f.    »! 
Dooryard    84-85 

Distribution   669.   716,  738.  7 

St 
Seed  428,  f.  ilS 


Knowlton.   C.   H.    842 

Koch,  G.  D.  J.  754 

Kochia  ncoparia   101-102.  789.  f.   10 

Distribution  714,  716.  748.  844 
M3 

Seed   f.  +.« 
Kolkwltz.  B.  858 
KenlRsberK,   Kxperiments   at   672 
Korsmo.    K.    861,    668 


I,  G.   638 

Kraua.  O,   843 

Krutlzky    584 

Kuhnia  eupatorloldes 
Seed  178.  f.  479 
Tricbomes    t.    4W 


Labiatak  4.   268-278.  777 
BlblloBraohy    684 
nislrihiitlon    719-720.    ■; 
Seed  469-570,   566-667 


nistributlon   729 


75«. 


1  296-399.   ' 


niBtrihiiUon   in.  S9S 
^       Seed    60^0,  '^^^^,^,  ^^^ 


Di„i„«b,Googlc 


DIstHbullon    691,    718,    m.   3S 
Seed    430,    &Z7,   /.  fSO,  S» 
Lambert  740 

Jduiib's  QuartarB  107-10$,  G»4,  668,  SGS. 
660,    67«,    697,   7GS,  /.   .108,  «H 
Clicmlcal  compoeltlon  107.   109 
Distribution     687,     691,     698,     T16. 

725.  729,  m.  tB9 
Seed   432.  532,   f-  |SZ.  SU.  638,  tTS 
Western,  Seed  /.  iit 
X.ameUa  866 
Lamina   866 
Lamfuni    album,    alstrtbutlon    727 

amplexlca.ule,    dlatrlbutlon    719,    7Zt, 


Lamaon-Sorlbner.   P.    842 

Lance-leaved   Ragweed    483 
Salvia  277,  2J8,   379,  759 

Langethal,  C,  E.   842 

Lappa  S7in.  Arctium 

iMppa  ottioinalit  »j/n,  Arctium  iappo 

Lappula    echlnaCa    Zei)-2e2,    f.    tei 
niBtrlbutlon    719,    m.    M» 
Seed   466,    666-686.   f.  W,  566 

Seed   466,   f.   w' 

Large    peppergraas    143.    H4-146.    443. 

539-540,   542.  717.   738,   781 

Ragiceed    nyn.    Greater   Ragvietd 

Sptrtted   Spurae  660,    718 

LaTge-bracted    vervain    ajm.    pronlrate 


„   134 

Larkspur,  Field.  Seed  439,  f.  iSS 

Prairie  142,  /.  lU 
Seed    439.   f.   W 
Larsen,  O.   H.   849 
Laschke,   W.    858 

Late  Ooldenrod  aim.  Smooth  Qoldenrod 
Lathyrus  aphaca  f.  B»i 
Laubert.   R.   898,    849 
Lauma  canarlenala,   Dlatrlbutlon  893 
Lavialle.  P.    582 
I-aienbv,  \V.  R.   843.  S57 
Lear.  Alternate  6S4,  f.  SM 

An-ow-shaped   f.   5»i 
Branching    594-637 
Caullne  593 
ClPft  596,  f.  tW 
Compound   696 
Crcnate  596.  f.  SM 
nentale   596,   f.   5115 
Entire   594 
Function    599-801 
Kidney-shaped  f.  5$i 
Lobeil   696,   f.   SSi,  59i 
Morphology   591-698 
Net  ted -veined    592 
Opposite   S93,    /.   iSJ 


Velnlng  682 
Wavy    694.    f.    SK 
Lee,   L.   v..  T60 
Leek  64 
Leersia  oiyzoldes  f.  719 

Distribution  710 
Leea,  J.  HL  XII.  766 
Legialatlon,    Weed    794-808 
Lbohmihosab  4.    lSO-199,    778.    819 

Bibliography   535-586 

DlBtrlBullon    718,    724.    759-781 

Seed  450-455.  545-554,  f.  5C1 
Leguminous  weeds  667,  78B 
L«hmann,  E.   713,   737,   358 
Leonard,   J.   768 

Leonlodon  Butumnalls,  Distribution  136 
LeonuniB    cardlaca    Z76-377.    77T.    738, 

f.  ns 

Dlatrlbutlon  730,   m.  m 
Seed  470,  f.  ill 
Lepachys   plnnata   486-487,   f.   iSl 


DiBtribuUon  692,   717,  734,  741, 

UT 

Seed   441.  640,  /.  ip,  HI,  688 
Sativum  441,  f.  Ul 
ap.  r.  S»S 
vlrelnleum  144-145,  787.  f.  US 

Dlatrlbutlon    717,    T38,    844.   m.   US 
Seed   442.    539-540.  /.    if2,  Sft 
Leptochloa       mucronata.       Distribution 

733 
Leptome  f.   6SS 
Loaage,  P.   829 
Lespedeza  capltata.  Seed  545,  E53,  f.  iSt 


1    592 


Parts  591- 


Plnnatllld  596,  f.  S 


Ren! form    f.   594 
Secondary  691 
Seaslle   592.   f.   59* 
Serrate  596.   f.  BBS 
Serrulate  696,  /.  585 
Spear-shnped   f.  5»( 
Srilny -pointed  f.  S3S 
ToothPd    595 
Transpiration  601-603 
Triangular  f.  Bsi 


Prickly    396-399,    596.    845,    6«4,    790, 
819,  826,   838,  840,  ;,  S3S 
Distribution     721,     736,     747.     758, 

840,  m.  39S 
Root    system    645 
Seed  500-501,   f-  SOI 
Prickly    (Integrata)    396-399.  f.  »7 
Distribution  721,  747,  m.  IX 
Seed   500.    f.   601 
Wild    399-401,    730,    788,    307,    /.    j(», 
«/,   595 
Distribution    838,    810,    S46,    m.   3SB 


Leunia,    Johannes   754 
Llatria  graclUa   478 

punctata.  Seed  478,  f.  ^^t 
Trichomes  f.  m 
Light.  Effect  on  germination  829 
Llgule   867 
LiiJACE\B   3,    66-87 

Distribution  715,   724 
Llllcoya  693 
Lily  6,  86 

Raster  ;.  «9S 

Family   66-67 
Distribution   724 

of-the-valley  66 

Philadelphia   689 
Llllum    phlladelphlcum    689 
Limy   Sella.   Weeds    of   819 
T oi 

16, 

_    _,    nbalarla.    Distribution    727 

vulgaris    293-394,    808,    f.   tas 

Dlatrlbutlon    696.    712,    720,    727, 

788.  m.  Kt 
Seed  473,  f.  in 
Linnaeus,  see  Llmie 
LInne,   C.  V.   744.  748,  826 


3vCooglc 


B  262-263,   78T,  ;.  1 


,    424,    lis,    ai2 


Loamv  Soils,  Weeds  of  819 
Lobe  SET 
Lobelia  SSi 

Hplcata  eS9 
Lochrie,  G.  R.  743 
Lockliead.  W.   841 
Loco  Weed,  Purple  194-19G,  t.  US 
DlBliibuUon   S38.    845,   m.   19S 
Seed    454,    552.    f.    iSi.  SSI 

Slemlcaa  aim.  Pnrple  Loco    Weed 
Locule   61S-fiig,    86T 
Loeust    f.    S96 

LodBe-pole    Pine   894,    995 

Lollum    Ilallcum   42t,   TST.  /.  HI 

Seed    811.    813 

perenne  53,  701.  789 

nislrlbutlan  715 

Seed   420,   Ell.    81S,   f.  fll 

' 1  62.63,  620,  t-  Si 

■-T  SSe,  698,  715,  738,  n 


877,    793,    ^25.    8*3,    850 
Long.  J.  767 
Long.   Wm.    749 

LonB-awned    Poverty   Graas    29-30 
LonK-trulteil    Anemone  439 
Lotus  comlculatus.    Distribution   734 
Louisiana     Carpet-Qrass,         


Lumen    8G7 

Lummls.  O.   M.   22,    868 
Lundell,  J.    7B0 
Lupine    180 

Lycbnls  alba  126-128,   6*4,  f.  in 
Distribution   71S.  m.  Iti 
Sped    810,   t-  1*7 
dioica    136,    605 

Distribution    719 
githago  tim.  Agroatemtna  githago 
veapi^tina  avn.  L.  aJba 
LygodecmlB  Juncea   403-404,   f.   tff 


Distribution   Ji 

McAlplne,   A.   N.    850 
McCarthy.   Gerald   830,   882.    85S 
McCnrty,  G.  S.  767 
McClanahan,  Dr.   749 

McCready.  A.  B.  837,  843,   SBO 

McKee.    Roland    SSa 

McMahon,  J.   J.    745 

McNalr,   A.   D.    860 

Madder  Family.  Dlatrlbutlon  784 

Maiden,  J.  H.  843 


Seed   legislation   809.    814.   860 
WeedB   750,   764,  7B7,   841 
Maize    687 

Transpiration   of   871,    673 


Common    (aylvestris}.    Seed    568-GB9. 
f.  S5S 
.mlly   213.   216-223 


Distribution   687,    713,  m.  tit 

Seed   657-558,   f.  Si9 
Small -flowered.   Distribution   T2E 
— .  726 

H>reiLILq,    XJL3iriDULIOfI     t  £0 

,  Distribution   725.   776.  787 
rotumllfoUa  219-221,  696,   f.  W 
Distribution    70E,    718,    72S. 
Seed  460.  559-560.  f.  SS3 
aylveatrlB,   Seed    558.   f.   SS9 
Malvacsar  4,   213.   215-222 
Bibliography  586 


Distrlbut 


-762 


693,     718, 


I,   557-660 
Malzew,   A.   829,   843 
Mammoth  Red   Clover  811,   812 
Man.  Seed  disseminated  by  629.   687 
Uangold   Fly    676 
Manilla    substitute    218 
ManlHuriia  granularls,   Dlatdbutlon  723 


Maple  6,  630.  632 

Dlatrlbutlon    69G 
Soft,   Seed   f.  e» 
Maple-leaved    Gooaefoot    106-107,    488, 


.   Distribution  735,  ' 
Fetid    356-368,    789,    f.   SS7,  1S8 
Dlatrlbutlon   720.  755.  m.  Sn 


91,  f.  i 


Marjoram,  Wild.  Dlatrlbutlon  691 
Mart  Soils.  WeedB  of  819 
Marre,   E.    860 

Marrublum   vulgare,    Distribution   720, 
725,    728 
Seed  470,   f.  470.  729 
Marsh  Cress  167-168,  447,  742,  787 

Elder    332.334.    482.    730.    761-763 

Foxtail  715.  732,  740 

MsriKold  736 

Muhlenberg  35-37,   413 
Marshall.   Humphrey  765.   766 
Martin,  J.   N.  VII,  XII,   689 
Maryland    seed    Investigation   833 

Wi^ea  leplslatlon  794 

Weeds    833,    844 
Martynla  Pamllv.  Distribution  724 
Marttniacbab,  Distribution   724 
Ma.''nne)iusett8  seed   Investigations  833 

Weeds   750,    754,    767,    763,    842 
Matthews.  J.  B.   748 
Matricaria  dUcoldea  aun.  It.  avaoaolvna 

■-idora  6e' 

725.   7_. 

Mattlrolo,  O.  547,   6G4.  681.  686 
May  Apple  618 
Mayne   824 
Mayweed   360-362,   778,  788,  t.  Xt 

Dlatrtbutlon    687,    696,    736,   m.    382 

Root  system  646 

Eeed  491.   t.  m.  SIS 
Meadow  Fescue  418.  716.  810,  811.  813 
Foxtail  ayn.  JUarsA  Foxtail 


,Googlc 


Grass   ESO,   693 


Sunriower  344-34fl.  187 


631,  Ut.  633 
Medic,   Black   190-191,    f.   1»1 
ChemlcaJ   compoBltlon   ISO 
DEstHbutloD     ESS.     T1S,     72S,     728, 

729,  714,  761,  m.  131 
Seed  453,  646-B49,  f.  US.  S;8 
Hedicaso   dentlcurala   E4S,    702 
Ulstribullon   725.   723 
Seed   549.   811.  S32.  f.  SU,  It) 
hlsplda.  Seed  462.  /.  US 
lupullna  190-191.   7S7.   f.  Ml 
Chemical  composition  110 
Distribution  718,  725-728,  7J4.  761, 


Wormseed  774.   77B 
Yarrow  778 
Mediterranean   Weeds    £96 
Hedlun)    Red  Clover  Seed    8IZ,    B30 
Melanthlum  vlrglnieum  68-67.  788.  f 

Distribution  ffi.  S7 
MelhUB,  J.   749 
Uellca.   DiatHbutlon   701 
MelOot,  Ring  /stand*  run.  Tellov  8u 

Clover 
Hetllotus  alba  1S7-190.  T8S.  f.  1S» 
Chemical   composition    188,   190 
IMatributlon     718.     726,     729.     '• 

Root  syslem  64S,  f.  6f| 
Seed    451,    549-550.    810,    811,    t 
f.  ise,  Bi8 
oftlclnaliH  IS6-1S7,  f.  I9r 

Distribution  713,  718.  725,  729.  '• 


.   191 
I    453. 

__..   A.  fee^  811? 
Medicinal  Plants  3 
Absinth  307 

BIndn-eed    777 
Boneset    774.    778 
Burdock   778,   779 
Buuertly   Weed    774 
Caraway   709.   776 
Catnip  777 
Chamomile  709 
Chick  weed  7  76 
Chicory    778 
Corn-cockle   776 
Cowbane   774,   776 
Dandelion  773,  780 
Docks   774 
Elecampane  709 
RveninK  Primrose  776 
Feverwort   778 
Flreweed  778 


HemTock.   Poison  709.   776 


Hornc  Nettle  777 
Horseweed   778 
Hound's-tongrue  777 
Jimxon   Wped    709.   777 
Joe-Pye  Weed  774,  790 
Lettuce.  Wild  780 
Mallow   776 
Mnvweed  774.  778 


NlKtitshade.    Black    777 


Quack  OmsB  773,  774,  ■ 
HaKweed  778 
Relf-hfal    777 
Sheep   Rorre!   774 


r73-7SS,   853-855 


Seed  452,  SEO,  776.  810,  811.  f.  fit, 
SiS 
parviftorue  syn.  M.  offldnaUt 
sp.    853 
Menault.    E.    843 
Mentha  arvensis   268,   £63 
Distribution   736.    741 
arvensia  v.  canadensis  268-269.  f.  tea 

Distribution  m.  est 
piperita  268.  f.  t^ 
Distribution  720 

Distribution    720 


Mercury.  Three-seeded  206-207,  788,  f, 
106 
Distribution  718,  m.  W7 
Seed  457,  f.  «7 
Merrill.  S.  A.  749 
Mesocarp  618.  E2S.  867.  f.  S!3,  St8,  St9 

Starchy   518.  f.  613 
Mesophyll    578.   867,  f.  S;9 
Mexican  Clover  723 

Drop-seed  Crass  32-34,  413-414.  E60. 

715.   790 
Flreweed   101-103.   433.  714,   718.  746 
Poppy  839 

Ten  103-104,  738,  746.  790 
Mexli'O,  Weeds  of  733.  767-768 

Michel   XII 
Ichlgan  seed 
Weed  letrtslu. 

Weeds    708,    ,. , 

830-631,   S3S,    855 
MIcropyle  S87 

Mignonette  Family,   Distribution   724 
Migration  of  Weeds  687-769,  S37-S46 
Mlkanla  acandens  847 
Mildew,   Downy   678 

White  85 
Milk  Purslane  swn-   Creeping  Spurge 
Spnrge   sji".    Creeplni;   Spurge 
t.ilnCed  by   weeds   683 
Vetch    193-194 
Milkweed.  ClimbinK  241,  242-243,  f.  tu 
Diatn  button  ni.  fu 
Common   239-241.  788.  794,  f.  t39,  Vfi 
rUstrlbullon   691.   719,   m.  fm 
Root  system  651,  /.  6f< 
"      '    '--    "2-663.  f.  W.  S«,  63t 
I.    633 
1.  562-563 
Showy  237-238.  787.  t-  i 


DIst 


botlon  719,  m.  t3S 

-—     "-.   8B0 


Swnmp.   Seed  462,  f.  tM 

Wliorled,   Seefl   463,  f.  «J 

Millet.   Broom   Com,   Seed   506 

Common,  Seed  411.  606.  813.  f.  tU,  M6 
HOK.   Seed   SI  3 
Pearl,    Seed    813 


Dig,l,z.cbyG0Oglc 


Whorled,  Distribution  732 
Seed  413,  f.  jn 
Milts,  J.  H.  7«6 
Mlllspaush.    C.    F.    731,    774, 


Ulstrlbutlon    724,    TE9 

Field    686 

Bp.   72  S 
MIrabllla  Jalapa.  Distribution  S9fi 
"—■sslppi  Valley  weeds  7K1,  769 


Missouri   Flor 


Weed   . 

Weeds   754,   7B7,   769,   786 
Mistletoe  646 
Mixed  Inflorescenoe  «10 
Moelter.  J.   620.  622,   67S,   ESI.   684 
Moesz.  G.   843 
Mohr.  Dr.   Charles  707.    722 
MolluKO  vertlctllata.  Distribution  704 
Monln»tfr.  W.  R,  768 
Monoootylp.lon   S87 
MONOeOTYLBDONEAE  3,  B-67 
Monocotylet^ona   623 
Monocots    6-67 
Mono'^clouR  plants  605 
MnnolejiiH  nutt&lllanB.   Distribution  693 
MonUna  Flora    838,    853 

WpeclK  757,  K;18 

Moore.  C.   731,   733.  734 

-    -.   834 


I>l»(ributlon  696,  i 

Seerl  403.  584,  f.  «4,  Sei 

Blue  Flelil  243-245,  /.  tU 

DIstHbutlon  tn    rfS 
EuroppBn  248-250,  787.  822,  350.  f.  ii9 
DiHtributlon  710.  740.  m.  n9 
Root  f.   SS.1 
Family  241-2C4 

DlHliihutlon  724,  756-767 
^ecxl  6<3-.'i64 
Pen-nnlal    3B0 

Wll.l  241,  24S-248.  624.  649,  660,  674, 
7S7.  7K'>.  848,  f.  nr,.  ff!^ 
I'irtrlbution  691,  719.  n.  ew 
Hcmt  s>-stem   649.   852.  f.  Kl 
Seed   464.   664,   810,    814.  t-   *«l,  S« 
Morrow.   O.   E.   826 
Murw.   W.  J.   842,    849 
Morton.   J.   760 
MosfiultOM  liarbored   by  weeds  681 


Muhlenberg,  Marsh   36-37,   t.  iS.  M 
"'-—■—"--  -"    -1.  « 

I    32-34,    790,    t. 

Chemical  composition   34-36 

Distribution   715,   m.  M 

Seed  413-414,  /.  m 
racemoaa  35-37.  790.  f.  ii,  M 

Distribution  715.  m.  M 

Seed  414.  I.   iU 
Schre.berl  30-32.  f.  il 

Distribution  716 

Seed  414.  f.  Ui 

sp,  f.  ere 

MuhlenberB'B  Smartweed   88-90 

Uullhery  605 

Mullein   291-292,   310,   777,   f.  331 

Distribution  687,  720.  m.  fl9l 

Seed  72.  570,  /.  m,  StO 
Family    291-296 


Molli.    l>i.qmond-back    677 

Mullein   292,    472,   473,   670,   720,    728 


Lnnter   122,    787 
DlFlrlbutlon 

Kp.    740 

Mouse-tall.    Dlst 

Mueller,  Ferdinnnd  V.  731,  733.  734 


1   366-367,    790,   f.  366 


Moth  f.  ai 

Distribution   720.   728 
Seed   472,   570,  f.   i7i,  STO 
Mundy,    H.    Q.    843 
Munerati.   O.    S29,   858 
Munn,  M.   F.    834 
Munson,   W.   M.    843 
Murra)-.   I).   747 

Musk  Elrodlum,   Dlalrlbution  726 
Mustard.    Ball    163.    /.   ISS 
Distribution  717 
Seed   814 
Blark  142.  167-169,  788,  f.  MS,  m.  US 
Distribution  698.  717.  725,  m.  MS 
Seed    446-448,     541-543,     778,     810, 
^     811,    814     f    fiS.  Sit 
Family    142-170.    634,    844,    846 
DtseaRes  878.  f°" 
Distribution   75 
Seed  441-448 
Hnlry,    Seed    544 
■'-— B-e.ir  161-162,   692,  788 


Hedge  164-165,  659,  677.   ,-. 

Chemleal  composition   18B,  f.  ISO 
Dlmributlon    717.   725.   m,    Wi 
Seed  446.  543.  514,  f.  ^^1 

Tndlan,   Seed   446.  f.  He 


Tumbl..    794 

Tumbling  165-167,  f.  tte.  7S3 
Distribution  717.  m.  J67 
Seed  446,  544,  815,  f.  4*7,  «f 


White  142.  683.  718 

Reed  444.  f.  iU 
Wild   165-157.   787 


m  position   157 


811,   849 
MyoKTum    699 
Mvosolis  664 
MyosurUH   minimus.   Distribution   741 

Nadelmann.  HuBo  545,  686 
Naftsfter,  T.  r,   968 
Nebraska  Flora  84K 

See<l   investigations  833 

Weed   leelslatlon  794.    806 

Weeds   693.    745.    748.    755,    757,   765, 
844.    847 
Ncrttiiecrt  »i/n.   Speedicell 
Needle  Orosa  89,   790.   f.   see,  eer 
Nellreich,  A.   737.    738.   740,    843 
Nelson,  A,   81,    188,   828,   837,   844 


Google 


mposltlon  2T3 


1    654 


.  tri 


Seed   4B».    ECS-EST.   /.   m,  SST 
hederacea  275-278,  f.  SW 
Distribution  719,  m.  n» 
Nerve   SS7 

Nealla  panlculata   1(3,  f.  163 
Distribution    717 
Seed    829 
Nettle.  Day  sel 
Veaa  665,  723,  822 

Distribution   719,    72S,    737 
Family    69-74 
...  ._.,.....        ^jg 


06,    720,    765-76S,   r, 


Sp.   73« 

StlnBlng   (Urtlca  dioica)    C67 

Stinglns    (U.    tiracllis)    69-70,   7 

Chemical   composition   70 
Dlntrlbutlon   70B,   7IS.   m.   70 
Root   652 
Seed  425,  f.  HB 
Nevada  seed  Invest  Isations  821 


1  Carolina  medicinal  plants  854 


t  Ctraas  63.  64.  696.  697,  7l£,  141, 


Norton,  J.  B.  S.  833,  844 
Norway,  Weeds  852 

Nolchwefd   t'  ^t 
Nova  Scotia,  Weeds  756 
Noxious  We«d  Act  798 
Noxious  weeds   796 
Nucellar  layer  516,  f.  SIS 
Nucellus    619,    867 
Nucleus  616,   617 


SoutHern  S3 
Nuttall,  Thoa   37*' 


3  seed  legislation  S 


1   277,  291,  471-4 


ScM  471-472,  563-569 

sp.    677,    738 

Spiny.  Reed  569,  f.  SSH 

Tbrec-flowerpd,  Dlstrlbnlion  738 
Nohbe,  V.  827,   830.  850.  858 
Nobhs.  E.  A.  850 
NorMlntt  rhickweod   122-123 

Smart  weed   86-87 
NoH(-H  651.   S67 

Nortli    Amprlca,    Indigenous    plants 
740-743 

Weeds   696,    7SI,   732.    733.    734 


3,    119-120,  533 


Distribution  716,  724 


Jerusalem,    DistrlbutW    .  ._ 

Oak-leaved  Goosetoot,  Distribution  748 
Oat  Grass  Seed  810 

Bulbous    syn.    Pearl    Onus 

Tall,    Seed    813 

Blindness  of  671 

nistrlbutlon  715,   736,  m.  (i 

S>'Pd    415-416,    674,    810,    814,    829, 


New   Mexico.   Weeds   of   757,    846 
Now  South  Wales  Flora  131 

Weeds  843 
New  York 

Seed    InvestlKatlons   833-834 

Weed  legislation  794 

Weeds  747.  J50,  767,  160.  16B 
Newberry   766 
Newell,  W.   757,   760 
Newfoundland  weeds  754 
Npwman,   C.   L.   842 

Nlcandra  physaloldes.  Distribution  737 
NleliolB.  Mary  A,  477.  478,  489,   582 
Nicotian  a  tClauca,  Distribution  696 
Nluijcr-hr-nit  tva.   Black-ejird  Buaan 
Nimbia  Will   30-38.  f.  31,  33 

DlKtrlbutlon  715 
NlBht-flowerlng  Catchfly  130-132.   437, 

638,  716,  790,  810.  814 
Nlghtshnde.    Black    281-283,    63S.    630. 
777,  790.  r.   ttti,  tSl 
Distribution  687,  696,  697,  720.  736. 


■    iJe 

Impurities  In  155,    674.   692.    SZB 
Side    689 

Wild    40-41.    415-416,    664,    665,    618. 
715.  736,   789,  793,   810 
O' Brine.  D.    837 
O'Connor,   John    750 
Oenothera   biennis   324.   225.   776,   788. 
819.    f.    ns 


718,  762,  m.  ttS 


Oeslerle   538,  553 

Offshoot  654 

Ohio  Flora  7S3 

Seed   Investigations  831 
Weed  legislation   794,   807-808 
Weeds   747,   753.    157.    766.    825,    . 
813.   845 

Oklahoma   Flora   838 
Weeds  838 

Okra  213 

Old  Witch   Grass  12-14,   f.  a,  706 
Distribution   660,   714,  140,  m.  . 

-    •  "-   828,  f.  HO,  ere 


Oleaster 


Ollv. 


Dlst 


.   850 


1  724 


■  Family,   Distribution   724 
»^ir.un,    O.   M.  XI 
Omaha  weed  legislation  806 
ONAOBACEAa  4,  224.  226.  716 

Bibliography   586 

Distribution    718,    124,   782 

Seed  460.  560 
Onion   6.   66.   624 

Wild   67,   623,   852,  f.  68 

Distribution   m,  6S 

Seed   814 
Ononis  splnosa  667 


aCoOglc 


OnopordQn  acanthlum  EST.  6T7 


Dlsti 


716 


„ rio  need  leslslBtLon  79. 

Weeds  747,   S41.   S42.   843,   8ES 
OOBpora  scabies  (SO 
Orach  109-110,  7S'»,  /.  nO 

nistribullon    716,    740,    71«,    m.    UO 
Seed    133.    f.  iM 
Garden,   DlelHhutlon  736 
Silvery.    DlstribuUnn    74« 
OranKB   Hawkweed    GOZ,    712,   7S0.   814, 


n  716 


842;  8 
Se 

See  also  ilarah  Miihlenberg 
Oregon   Flora   694 

Weed   leulnlatlon    794 
Weeds    747.    7  SO 
OrfcanB,  Essen ttal  6 OK,  f.  SOS 
Origanum  S93 

Ornamental   plants  become  weeds   712 
Orobanche  ramosa.  Distribution  715 
OrobuE  683 

Orpine   Family,    Dletributlon    724 
Orr,  Ellison  74B,  768 
Orton,   W.  A,    S33,    849,   857 
Osbom,   B.   P.    768 
Oshome.  O.  M.   844 
OaplnlB  frit  677 

Oamorrhlza  lonRlstyllB,   Seed   B61,   f.SIl 
Ostenreld.  H.  C.  753,  766.  814 
OBteosclerlds  867 
Oswald.   R.   I.    813 
Oswald,  W,  L.    83!,  844 
Otter  Moth  677 

Ovule  618.  619-621,  6!4,  867,  f,  ttO 
Ovary  617.  867.  f.  SIS,  6/8,  SIS 

wall  as  dlssemlnatlni;  mechanism  6 SO 
OXAUDACEAB  4,  199.   201-201.  634 

Dlstrihiillon    718,    764 

Seed    466-457 
Oxalls  eomlculata  ZO2-203.   787.   f.  tU, 

ao 

Dlalrlbutlon  696,  697,  734.  741 
Family    199.    201-203,    614 

Distribution    724,   tii.   tOI 

Seed   456.   f.   ^S7 
Purple-flowered  199 
sp.    618.    631.    786 
stricta  201-202.   /,  tei 

Distribution  in.  sot 


:-eye   318-339.   /.   J.W 
Distribution  720.  m. 
Seed  486.  f.  ine 


09 


Daisy  362-364.  667,  793.  794 
Clirmlcal  compOBltlon  364 
Distribution    727.   756,    m.   Ml 

Seed  492.  /,  m,  MA 
Bough  tyn.  Ox-eye 
Ox-tonKue,   Bristly,   Seed   497,  ;.   fSS 
OiybaphuB    nyctaglneus    119-120.    787, 
/.  /M 
niE>trlbutIon  716,  m.  ISO 
Seed  53.1.  /.  S3( 
Oxytropls  lambertl   194-195,  f.  19i 
Dlatrlbotlon  m.  MS 
Seed  4.14,  552,  f-  m.  SSf 
Oyster  Plant.  Distribution  729.  765 
Seed   497.    f.   iX 
Venctable  tun.  Ojitter  Plant 


O^onium  □ 


k  680 


Pacific  Coast  weeds  726.  760 
Packard,  W.  H.  SI'S 
Parzoskl.  J.    829.   844 
Pafte.  C.  N.  757 


Paige.  F.  W.  XI,  755.  757.  761.  762.  787 

Paint  Bnuh  aun.  Orange  HaUkweed 

Painted  Cup  702 
Distribution  894 

Pale  Dock   716 

Palea  f.  e09 

Palet   867 

PalfsQtfs  Celt  tee  Cell,  PalUade 

Palmer,    Edward   767 

palmer,  S.  H.  746 

Pammel,  L.  H.  274.  581.  582.  683.  684, 
685.  645.  746.  746,  749,  750,  761, 
7111,  759.  760,  763.  765,  766.768, 
774,  801,  823,  824,  825.  826,  814, 
836,  817.  844,  850,  861.  854,  858, 

Pampas  Flora  701 

Panic  OraSB.    Scrlbner's    660,    689 
Panlcum  caplllare  12-14.   790,  f.   li.  lOt 
Distribution  690.  705,  714,  740,  844 
Seed    410.   f.   ^I0 
dlchotomltlomm   M,  f.  IS 
Distribution   714,    m.    IS 
Olfbrvm   aun,   DioUaria  Immitaea 
millaceum.  Seed  411,  f.  ill 
prollterum.  Seed  4l0,  f.  m 

sp.  511.   517 

Distribution   701 

vlrgratum,   Seed  410-41!,  /.   ill 
Pansy,  Common,   Distribution  727 

Wild,   Distribution   722 
Panton,  J.  H.  836,  858 
Papaver  539.   631 

rhoeaa.   Distribution   715 

^..^     ^^f,_     586-638,     f. 


tV>,  Si 


.    Dlstri] 


1   724 


Seed    440-441,    536-S3S 
Papilla  617,    868 
Pappaphomm,   DlstributlDn  701 
Pappus   868.    f.    ei 
Papwa.   Weeds   of    733,    734 
Papyrus  61 

Parachute  as  seed  carrier  629.  633 
Parenchyma    868 
^  Cells  »ef  Cell,  Pnrfvrhyma 


Parish,  E.  ( 

Parish,   S.   6.   726.   846 

Porosein   dnlea  tyn,  Dalea  olopeciirot- 

Plnk  192, '/.  m 

Distribution   m.    I9i 
Seed    550-551.    f.    SJ/ 
Parry,   C.  C,   748,   761.  767 
Parrish,  C.  Ij.   831.  859 
Parsley   f.   61t 
Family  atin.   Carrot  Family 

Dlstri  hull  on   736 

Parsley-pie rt  664 

Parsnip  224.  788 

Seed   f.   ess 

Cow   234,  f.  m 

Seed   662.   f.  S6t 
Water.  Distribution  734 
Wild  228-230.  794.  796,  807.  SOS.  ^  M9 
Distribution  688.  719.  m.  SSO 
Boot  svstem   648 
Seed    461.   f.   iSt 
Parsons,  C.  Tj,    831.   859 
PartridBe   Pea.    Distribution   718 
Paspaliim  platveaule.   Distribution   728 

sp..  Dlstrlhullon  701 
PaBBlflora  toetlda  847 


DigilizecbyGoOgIc 


1  228-230,    788.    79S,   t. 


Peterson,  Uaude  G.   SE4 

PetiolE  E91.   S6S.  /.   S»I 

Petunia  KruidttlorB,    Distribution   727 

PhacelU   aencea,    DlBlrlbutlon   £95 

lanacellfollB.   DiBtribution   738 
Pheasant    as    seed    destroyer    G21I 


Peac 


trldgje,   Distribution  7 


[   78-79 


ondli,    Seed    829 


Fhorbia  brawlcae   E77 

Photoeyn thesis    GlE.    E9»-fiO0.    868 

PhragralteB  '  "'  '   " 


DlatrlbutlOD 


Pearl  Grass   664.   86E  Phyllotreta   nemorum    G76 

Pease.    A.    845  Physalla  heterophylla  £79,   f.  tee 

Peavlne  Clover.   Seed   812  lanceolata  279-280,  /.  ISO 

PedK^I   868  Distribution  tn.  fW 

Peduncle   864  pubescens.   Seed  569,   f.  SSS 

Pesomyla  betae  678  ap.  651.  ;.  6iS 

Pelareonlum   f.   eOt  subKlahrata  279.  789 

Pellltory   72-74,    788,   f.   Ti,   7J  vlrginlana  279,   281 

Distribution    738,    m.    736  Distribution  m.  ISl 

Wall  f.  W7  PhytolacCR  decandi*   776 

Pennlsetum    Cypboldeum.   Seed   813  Dlstritautlon   70S.   763 
Pennsylvania  seed  Investigations   831         Phttolaccaceah   3.   778 

3martwe«d   90-91.   430-431,    846.   6ST,  Bibliography  ESS 

658.    669.    860  Distribution  763 

Weed    iBRlslHtion   794  Pickerel   Wead,   Distribution  712 

Weeds  750.   759.  765.  768,  839  PIcrig  ecbiodes.   Seed  197.   f.  m 

Pennycress   143-144.  7SS,  793  Pleper.  H.    828 

Distribution   892.    699,   m.   Hi  Pie-plant    74 

Seed    MI,    814,   815,   /.  HI  Pierce.   R   E.  741 

Field.   Seed    814  Pleters,   A.   J.    683,    835,    859 

Pennyroyal   268  Pigeon   Grass    17-20.    f.   IS 

Pepper,   Waier  92-93.    694.   775.  f.  M  Chemical    composition    19 

Distribution  784  Distribution  714,   732,  m.  19 

Seed  430,  t.  m  In  comtlelde  17 

Mild  95-97.  594.  788,  /.  SS  Seed  22,  412,  640.  814.  f.  i».  6K 

Distribution  m.  96  Pigweed 

Seed   430,   f.   il3  (Amaranthus)  113-116,  645.  f.  lU.  SK 

Peppergrass,   I^rge  144-145,  /.   US  Chemical  composition  115 

Distribution    717.    728,   nt.   US  Distribution     716,     723.     734.     737. 

Seed    441-442,    53'»-640  m.   IIS 

Small    146-147,    f.    Itfi,  69^  Seed    434.   (.   as.  6M.  «T6 

Distribution    691.    717,    734,    m.    1*7  (Chenopodlum)    67,    107-109,    664,    t- 

Seed  441,   640,  f,  m,  »',  ^<S.  «SS  tOK.  tn 

Southern  723  Chemical    composition    109 

sp.   660.  785  Distribution   m.   /W 

Diseases  678  Famllv   113-119 

Seed   674.  815,   t.  ^^  Seed    434-435    (See  Amaranth) 

Tirplnia   at/n.   Larpe   Peppergraaa  Green   (A.  rvtroflexiat   tun.  Ploteetd 

Wild  Sim.    Lame   PfpFcri/raiig  Prostrate    117-118.    788,   f.    in 

Peppermint  268,  709,  ;.  nO  Distribution    716,    m.   W 

nistribution   720  Seed   434,  f.   Hi 

Perclval,  John  677.  825.  843  Rough  ay«.    Tiimbllnff   Pigtueed 

Perennial    Raaweed    331-332.    651,    689  Rusalan,   Seed    814 

Rye  Orass  420-421.  789,   811,    813  BP.   657,    687.   723.  786,    834 

Sow    Thistle    391-396,    499,    663,    753,  SprenrUng   a'in.    Prottrate  Pigvtrd 

793.   808.    814,    819.   826,   842  Tumbling    115-116.    790.   f.   lU 

Perennlnls   648-649.   650,    691.  896,  786,  Distribution    716.   m.   lit 

863  Seed  434.  f.  iSS.  SSS 

Perfeel  flowers  605,  f.  S94  W^lngefl    99-101.    788.    f.    100,  Ml 

Perianth  60<i,  868  DlMrlbullon    693.   716,   m.    100 

Perlparp   516.   868.   f.  516  Seed   451,   740.   746.  f.  1*1,  '« 

Peridermlum    nlnl    678  Pilose  Erag^ottia   siin,   Sjieor  Gross 

Perlg>-nlum   868  Pimpernel,    Distribution    719,    740 

Perlgynous  flowers  f.  Bia  Pine  3.  6 
Perlspem     "-" 


\  pffusa 


;    678 


Perrin,   C.  M.   750 


White    • 
Pink    r. 


896 


Daten   154 
Famllv    120-134.    435-438.   533-538 
Distribution  724 

ParoselB  192-193 

Smarlwee'1    88-87.   430,    742 
Pineapple  l^'eed.   Dl-trlbiition   725,   719 
Pin  us  murrayana.   Distribution  694 


Google 


trintata    301-307. 

Distribution    720,    .  .v ■.- 

Seed  *74,   672,   810,  f.  IT*,  iM 


Bibliography  688 
Utslrlbutlon    721,    TS2-763 
Seed  *74-lTfl.  671-572 
-    ■    -      -,    Dlatrlbutlon   728 

1720'  71( 
t.   o72,   810,  /.  ,^,, 

^,_.    niatrlbutlon    7SS 

lanreolata  301-303,   787,  796.  /.  *» 
Chemical  composition  303 
DiHtrlbutlon     698,     897,     898,     720, 

736,  762,  m.  102 
Root  syetem  664,   f.   S^ 
Seed  175,   572,   810,   f.  (7i,  -TJI 
major  297-29»,   664,    ^  iSB,  /39 
Chemical  composition  299 
DIslrlbutlon     096,     698,     720,     736, 

742.   ID.  im 
Seed    475.    572,  /.  pi,  STt 
marl tl ma.   Distribution   736 
media.   Dlatribution   736 
purahll  303-305,  787,  f.  304 


ruBclll  299-301,  7SS,  /.  KO 
Distribution  720.  m.  101 
Seed   475.  f.  VIS,  Sn 

Plantain,   Bracted   305-307,   740,  ^  SM 
Distribution  720,   m.  Sm 
Seed  474,  671,  672,  810,  814.  /.  1T4, 


Distribution  896,   698,   720,  742.  n 

Seed  476,   571.  f-  ■•«,  ST( 
Doorvord  »im.  Common  Plantain 
Fomfly   296-307 

Distribution   724,    735,  782-763 

Seed  474-476.  671-672 
Indian,  Seed  493.  t.  m 
Prairie    303-306.   /.   *H 

Distribution  m.  30i 
Purah's  787 

Rat-tall.  Seed   t-  Ms 


nist 


720,  f 


Seed  475,   814,   /.   m,  « 


»p.  «37,   BS5,   S67.  677,  708,  710,  736. 
778,    785,    ;.    013 
Root  system  646 
Plants,    Dioecious    605 
Monoecious   805 
Polygamous    606 
Plasmodia phora   hrasslcae    677,   680 
Plaallcltv  of  plants  708-707 
Plum  176,   887 
Plutella  maeullpennls  677 
Plymouth  Flora  845 
Poa  annua    864.    877.    f.    SK 
Distribution   715,    726 
arachnltera.   Seed   t.  6M 
compressa   Distribution  715 

Seed   418.   8tl.   812,   ^  (IS,  eSS 
Impurities   of  f.   039 
nemoralls.    Seed   f.    GJD 
prntensls   f.   isn 
Distribution   71 B 
Seed  418.   811.  812,  f.   US.  038 
sp.    893 


trlvlalla.   Distribution   715 
Seed    f.    OSB 
Pod    868 

Polnsettla  206 

Poison  Darnel   52-53,   620,  522-524,692, 
696,    699,    716 
Hemlock  709.  710,  719,  728,  768-769, 

776 

Ivy  213,   214.  216.  663,  683,   787,   843 

Poisonous   weeds    62,    63,    68,    87,    194, 

196,  213,  214,  216,  662,  683,  709, 

710,   716,  719,   728.  768-769,   776, 

787,   838,  847,   848.   852,   863,    854 

Pokeweed    776 

Dlatribution  763 
Polantsla  sraveolens    171-172,   /.  rtZ 
DlatriEutlon    717,    m.    m 
traohysperma  171,  788,  f.  173 
Pollen    616-617.    869 
causes  disease  681 
KTSlns  618,  61T 
mother  cells   616,   f.   sis 
sacs   616,    f.    SIS 
Pollination    818,    869 
PolyKamous  plants  6D6 
Poi-TooNACKAa  3,   74-99,   633 
Bibllotcraphy   586 
Distribution   715,   724,   763 
Seed    426-431,    626-532 
PolyKonuni    acre    97,    f.    90 
Distribution    716 
Seed   42S,    f.    ilB 
avieulare    B4-S6.    663,    788,   f.  8t 
Distribution  716,   736,   V42,  m.  84 
Seed  428.  429,   431,  683,   677 
convolvulus  97-99,  789,  f.  SO 

Distribution  696,   698,   716,   829.  m. 

Seed    429,    628-631,    f.    (tS^M,   488, 
5(9,  631),  S3],  SSS,  V9 
dumetorum   v.    scandens   527 

Dlatribution'  696,"    716.    725,    m.    8J 

Seed   429,   627,   f.  iiS.  St6 
hydropiper  92-93,  694.   775,  789,  /.  M 

Distribution    734,    742 

Seed    430.    E27,   /.    4i9.  StO 
hydroplperoldes  95-97,  594,  78S,  f.  K 

Distribution  m.  W 

Seed    430.    f.    iif 
lapathirollum    86-87,   788,   f.  ST 

Distribution  718,   734.  742,  m.  ST 

Seed   430,    f.   i30 
muhlenberfrtl    88-90.    789,   f.  88,  S9 

DlBtribuHon    716,    m.    88 

Root  system   852 

Seed   f.  J.tl 
orlentale.   Distribution  763 

Seed    428.    f.    iiO 
pennsvlvanlcum   90-92,  694,  660.  664. 
789,   I.  tl,  n 

Seed  430.  f.  i30 
persicBria  92.  93-96.  665,  788.  f    9i 

Chemical    composition    873.    674 

Distribution  691,  716.  736.  in.  K 

Seed  430.  627,  f.  4*1.  SIS.  ers 
ramoalsHlmum   85-86.  789.  f.  M 

Distribution  m.  86 

Seed  431,  f.  i31 
sp.   691.  786 
vlrglnlanum    527 
Polytrichum  commune.  DIslrlbutlon  893 
Popenoe.    E.   A.    766 
Poplar  605 

Distribution  696 
Poppy  663,   665.  t.  «M 

geed  440,  638-638,  f.  44".  SSJ,  US 

Family,  Distribution  724 
Mexican,   Distribution   696,  839 
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Prickly   410-411,   f.   W 
Dlfitrlbutlon  729 
Seed  5SS.  {.  ess 

Rocky  Jfounta(«  s!;n.  Prieklj/  Poppy 
PopuIUB    Krandtdentata   703 

tremuloldes  703 
Porcher,   P.   P.   854 
Porcupine  Orata  Hyn.  Keeitle   Grata 
Pore-canal  889 
Portulaca  oleracea  136-138,   788,  f-  tT7, 

Chemical  oompoaltlon   138 
Distribution  691,  69S,  897.  701,717, 

7Z3,  729,  T«3-7«4,  m.  138 
Seed   438,    f.   ^ 
Bp.   701 

POHTUUCACEAE    3,    134-138 

DlBtrlbudon   717,    724,    763-764 
Seed    438 
Potato  67,  377.  283 
Family  ayn.  molttahade  Family 
Scab   680 

PotemllLa    anserlna    177-178,    «63,    787, 

Seed  448,  f.  US 
canadensis.  Seed  443-149,  f.  4i9 
frultlcosa  632 
monspellensiB  175-176.  GB«,  T89,  f.  US 

Distribution  742,  m.  ne 
monapellensls  v.  norveslca  S14 
seed   449,   f.    m 
Poverty  Grass  28-29.   790,  f,  13 
Dlatrlbutlon  m.  fS 
Long-awned  29-30,  f.  30 
Povertii   Weed   sun,   MaraA   JBIUer 
Prairie  Clover,  Hairy  650,  551,   552 
Farmer   217,    382,    826 
Iowa,    Native  Flora,  of   £88-692 
Larkspur  1*2,   439 
Plantain   303-305 
Rose,  Wild  178-180,    449,  460 
Sunflower  342-343,   487,   488 
Thistle  376-377,   789,   790 
Prenanthes  alba  501,  /.  sei 

sp.   T03 
Prentiss,  A.  M,  84S 
Preston,  E.  H.  756 
Prickles  869 

Prlekty  Lettuce  398,  397,  898,  399,  500, 

601,  596,  645,  6S4,  721,  7B6,  T29. 

747.  758,   789.   819.  828,   838,  810 

(InteRrata)     39S-399.    600,    501,    721, 

Poppy  440,   441.  639,   729 
SIda  218.  219,  5E9,  660.  718,  722,723, 
724,    789 
Prlmrone.    Evening    224-225,    592,    776, 
788.   819.  f,  MS 
Distribution  71S,  762,  m.  MS 
Root  system  64  5 
Seed   480,   560.  f,  teo 
Evening   (O.   grandlflora).   Distribu- 
tion 698 
(O.    slnuata).  Distribution  737 
Family   234-225 
Distribution  724 
Seed   460,   680 
PaiMULiCEAH,    Distribution    719,    724 
Prince's  Feather  74 
Distribution   T6S 
Seed   428,  f.  VS 
Prlster  583 
Privet   f.   59) 
procarablum  869 
PropHRallon  of  weeds  650-651 
Property  tax  for  weed  destruction  800. 

802 
Prostrate   Plirweed    117-118 
Spurge  208-309 
Vervain   267-268,  690 
Protein   869 


Prunella  vulgaris   270-271,   687,   777,  f. 

ni 

Distribution   142,  m.  r7t 
Seed  470,  /,   JTJ,  638 
Prunus  emarglnata,  Dlstrlfiutlon  894 
pennsylvanlca   703 

Psedera  qufnquefoUa  213 
Paeudotsuga   tasifolla.    Distribution  (94 
Prussian  weeds   754 
PTERIDOPHYTA    3,    5-6 
Pteris.    Distribution   693 

aquiUna  667,  f.  S91 
Distribution   693 

caudata.  Distribution  693 

Puccini  a   coronata   t-   Et9 

sramlnis    678,    680,    f.    8TS 

hleracU   678 

pringsheimlana   878 

rublgn-vera   680,   f.  878,  STB 
Puccoon.    Narrow- leaved.    Seed   467.  t. 

Puget   Sound  Weeds  727 
Pulse  Famllv  180-199,  450-456,  64E-E54, 
692,  7S4 
Distribution  724,   759-761 
Purity  of  Seeds,    Standard  812-813 
Purple  Cockle  814 
Cone-flower  f.   eee 
Locu-weed  194-195 
Thorn  Apple  ayn.  Jtmaon  Waed 
Stramonlvm  ayn.  Jimton  Weed 
Purslane    I36-13S,    7B8,    f.   H7,  TU 
Chemical    composition    1J8 
Distribution     691,     698.     697,     701, 

7)7,  723,   729,  763-764,  m.  OS 
Seed   438,    814 
Family  134-I3S 

Distribution    724.    763-784 
Uilk    sjin.    Creeping    Spurge 
Puateii  ajm.  Puralayn 
Pyrethrum   307 
Pyrola,    sp.   702 

Quack  Grass  8,  27.  53-68,  241,  273.  884, 
665,  688,  773.  771,  781,  788,  794. 
796,  810,  819,  822,  814,  847,  848, 
850,   852 

npoaltlon  57-68 
736 

715,   736,  m.  BS 
ergot  680 

Hoot  system  648,  651,  f.  W 
Seed  421-428,  640,  674,  810,  814,  f. 
m,   fiS8 
QuBde,  C!   R,   XII 
Quaking  Grass   867 
Quassia  Family,   Distribution  725 
Quebec  weed  legislation  793 

Weeds   768 
Queensland    Weeds    838 

Svick  OToai  swn.  Ouocfc  Oraat 
ulnce  175,  833 

Raceme    611,    869,    t.   ea 
Rachllta  869 
Rachls  889 
Raddin   765,  786 
Radial  leaves  582 

DiBtrtbution  717,  m.  ISS 
Radlcula  armoracia  168-169.   788,  f.  lit 
Distribution    717.    m.    K9 
naslurilum-aquaticum.    Distribution 

717 
palustris  167-168,  f.  W 
Distribution  742.  m.  iW 
Seed  417,  f.  if! 
Radish   142,  788 
Cystopus  on  678 

Seed    444.  /.  Ui 
White   815 
wad  »yn.  Jointed  Chariock 

Google 


Ra«nee3,   Greater  32S-327,   789,   f.   MT, 
«7I,  eai 
Distribution   fi91,    720,   m.   iXJ 
Root  system  G4B 
Seed  4S4,  BT4,  fl74,   814,  /.  ^ 
L.B.nce- leaved,   Seed   483,    J.   iSS 
Large   aj/n.    Greater  Jfafrtoeed 
Perennial  331-332,  f.  Ol 


acria.   Distribution   71^ 


811, 


12,  S 


83K,  83e.  855,  86S,  BSTJ  858,  SGSi 


Top  41B,  680,  716.  805,  SOB,  81' 
Red  Rlvor  Valley  Weeds  7E1 
Redroot    111-116,    f.    US 

n^ — 1 — T   composition   IIB 


Seed  434.  ;.  iSS 
Pollen   881 

Smaller   S2S-331,    667.    658,    663,    660, 
778.  7S»,  /.  KB,  530 

Distribution  698.  70S,  720,  730,  740, 


Ragwort    665,    667,    678,    743,  750 

SAHUNCL'LACBjtB    4.     139-142 

BlblloBraphy   686 
Distribution    717.    724 
Seed    438-440,   e3« 
Ranunculus    abortlvua   139-140.    787,    f. 


Reil-vclned   Dock   aim.   Bitter  I  ..  . 
Reed  Grass.  Distribution  733,  736 
Reed  Bern  Grass  693.  736 
Reed-mace   Fungus  677 
Rees,  Bertha  829 
ReslGter  and  Leader  803 
Rehnalron.   E.    760 
Relnbott,   C.   746 
Reppert,  F.   745.  719,  760,  783 
Reseda  lutea,   Dlatrlbutlon  717 
Rebedace*k,    Distribution    717,    724 
Respiration  600,   S69 
Rest- harrow  607 

Reynold,'  A.'   P.    749 
Rhamnaceab,    Distribution    724 
Rhlnanthue   crlfita-Tatli   major,   Dlstrl- 

crlsta-Balll   mliior.  Distribution  7(6 
Rhtioctlnla  vlolacea   677 
RhUome  649,   6E0,    661,   869,  /.  SV,  Kt, 


bulbous.    Distribution    717 
cymbalarla.    Distribution    742 
riammula.    Distribution    7S6 
muUiridus,   Embryo  f.  Hi 
penn  sylvan  I  cim.    Distribution   742 
repena.    Distribution    742 
septentrional  Is   HO-141,    787,    f.   Ht 

Distribution   717,    738,   m,   XU 
Rape    112 

SeeiJ  445.  810.   811,   813,  f,  «J 
Broom    «eE,    735,    827 
Raphanua    raphanistrum    153-166.  S(E. 

t-  m 

Chemical  composition  674 
DlatHbullon  696.  699.  717,  7SB,  73S, 

Distribution  725 
Seed    444,   f,   Ui 
Raphe    869 
Raspberry   17B,   703 

Black  632 
Rat-tall    Plantain    838 
Rattle,   Yellow   667 

Distribution  742 
Rattle-box    {AatTagaliut    193-194,  /.  m 
Battle-box     (Crorolor<o)     182-183.    788. 
f.    tS2 
Distrlhution    718,   m.   JM 
Seed   450,   645-548,  f.  +50,  Sfg 
Rattlesnake  Root,  Seed  501.  /.  501 

Weed  703 
Batieburjt.  J.  T.  C.  754.  767,   826,  S 
Rawflon,   W.   B.    851 
Raymond.  L.  H.  749 
Receptaele   869 

as  seed  disseminator  631 
Red   Bud   180 

Campion   605,   716 

Cherry  694 

Clover    78.    130.    149.    17S.    360.    1 
"-',  692,  e»8,  705.  712.  726,  1 


Rhode  Island  Weeds  766 
Rhodln,  S.    861 
Rhomb-leaf  Sliia  723 
Rhus  g-labra   841 

toxicodendron  213,  214,  787,  t.  tU.tU 
Root  system  862 
Rib   369 
rei6  Grasj  tyn.  Buckhom 


la   Bcabra.   DlatribuOon   728 
n,  Mrs.    766 

communis.    Distribution     896. 


Sand  bur  79-_ 
Weeds   729 
Rolfs,    P.    H,    557,    686,    74B.    748,    761, 

75n,    7B6,    869 
Rollins.   J.    766 
Romer.   F.    845 
Rommntin    852 
Root   869 
Aerial   645 
Annual    647.    649 
Winter  647.   657 

-    -..  649,  650 


I    644 


47.   649 


Functions   844.   645 


Multiple    644 
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Reserve  food  8(5 

System   e43-EE0 

Noiiloua   weeds,    Table    645 

Tuberous   646 

Vertical   «51 
Root-rot,    New   Zealand  «78 

White   678 
Root-stock  650,   S69 
Root  weeds   736 
Roots  of  wcedB  643-8a0.  361 


Dlstrl'but 


..  ns 


Seed  4G0.  t.  MP 
ROiACBAE  4,  175-180 

Distribution    717,    724 

Seed   448-460,   546 
Rose,  J.  N.  825 

Family    17B-1S0,    418.    4EU,    545,    592. 
632 
Distribution   721,   734 
Moas  134 

Prairie  gj/n.  WUd  Rose 
SP.  3,   6.  67    175,  631,  635 


^leed  450,  f.  U9 
Rose  11  In  la   necatrlx  677 
radiolperda  478 


BangulneuH,  Distribution  716 


Rush  Faintly  63-S5,  623 

Grass.   Sheathed    37-38,   790,  f.   37 
Distribution   715.   m.    W 
Small    38-33,  790,  f.  S9 

DlBlributlon    715,    m.    H 
Slender  S£,   f.  SS 

Distribution  715.  m.  S5 
Spike,    Seed   407-408 
Rushlike   LygadesmiB   403-404 


Russian  Plsweed  814 


I,  794.  796,  805,  807,   I 


Rutledge,   F,   T.    766 
Rydberg,    P.    A.    747,    755 
Rye  «,  8 
Ergot    678 


Seed   810 
Englitli  tvn.  Perennial  Riie  Graat 
Italian  787 


Rough-stalked  Meadow  Orass  639,   715 

Rousseau,  H.   843 

RoUESllle  851 

Roger,  C.   B.  766 

Rubber  shoes.   Weeds  distributed   by 

710-711 
Rubber  plants    S34 
RuBiACEAB   572-573 

DIstrlbutloD   72* 

Seed    476 
RubuB  nutk^nus.   Distribution   693 


Dlslrlbullon   706,  737,  m.  MS 
laclnlnta.    Distribution   737 

Seed    486,    f.    |B£ 
Hue,  Meadow,  Seed  438,  /.  i33 
Rugel's  Plantain  299-301.  475-47 


[|  651 


iltlBHimus    787.    796 

Distribution  716 

Root   654 

Seed   810 
;rlspus  74-76,  774,  788,   f.  7*.  SIO,  71 

Chemical  composition   75 

Distribution   697.  716,  725.  736,  n 


obtuslfollus  78,  79,  595,  774,  789,  I 

Distribution  m.  TS 

Seed    427.   f.   J^,  je6 
Patlentla,   Distribution   763 


Wild    680 
Seed  813 

Impurities  829 


_      _e-lea«eil   sjm,   BIu 

Scarlet   Z68 

Wood   272-273.  /.  WJ 


St.   John's-wort   2?3-224,   78S,   f.   ta 
Distribution  708,  m.  m 
Family   221,   223-224 
Distribution    724 
Salnt-Quentin   862 
Sale   766 

SaUrackab.  Distribution   724 
Salsiry,  Seed  497,  {.   i9S 

Meadow    497.    f.    m 
Salsola  kali  677,  J»08 
Salsola  kail  v.  tenuirolla  111-113,  78E 
796,   f.   lit 
Chemical  composition  113 
Distribution  699.  716.  737.  728,72! 

743-746,  m.  Il> 
Seed  433,  532-633,  f.  iSS,  S33,  TW 


Distribution  696. '697.  716,  735.  736 


,   637,   790,   f.  «6 

.  ._ in  714,  m.  M 

Seed  412,  617.  /    HI 
Rocky   Mountain    794 
Sanderson.   Mrs.   766 
sandor,  C.   851 
Sandy    soils.   Weeds   of    819 
SAPiNDACiue  BlbiloKrapby  586 
Sapling  Clover.  Seed  812 
Saponarla   offlclnalU   134.    136,    790,    f. 


Dlst 


ri2.  717,  n 
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Seed   63I-ES4.    t.  S3S 
vaccarla  132-13*.  789,   f.  WS 

Distribution  B96,  697,  717.  728,  m. 

JW 
Seed  438,  f.  iSS 
Saskatchewan   weed   leg]  bI  at  Ion   793 
Sacurc:a  nepela,   DlHtrlbutlon   720 

Distribution   720 
Saundere,    Wm.    836 
Eaurunis.   Distribution    693 
Bam-toollted    Sunftoioer    lyn.    Meadovi 

Bun  f  lover 
SaXitRaoaceae,  Distribution  T24 
Ssxirrase  Family,    Distribution   724 
Saxony,  wee dB   845 
Sayre,   U   E.   837,   84E 
8cablOB»  austral  Is,  Distribution  839 
Scale   869 

Scaly  Qrindelia  tpn.  Outnicoed 
£candlx  pec  ten -veneris  663 

Distribution    736 
Scape  870 
Scftriet   Sase  263 
Scentless  Chamomile  638 
Scherer  699,    713,    740,   766 
Schlpa.  K.   647,  585 
Schlvely,  A.   F.   686 
Schlelrten.  M.  J.  B85 
Schoept.  M.  D.   731.  8B4 
School    of   Instruction    80 0 
Schorler,  B.  766.   846 
SchrelbPr.  E.  C.   767 
SchroiJer  583 
SchrOler,    C,    852 
Schultz,  O.   845 
Schwabla.  Weeds  848 


Sch«-i 
Scler 


!  5S3 


I   870 


Sclerotlum    Disease  677 
Scotch  Thistle   806 
Scribner'a   Panic  Qrass  660,   6B9 
Scrophularia  leporella  294 

marllandlca  294-295.  789,  f.  OS 
Distribution    m.   t$S 
ScrophutjIHIACBAb  4.   291-290    777 
Blbllosraphy  580 


Family  63,  407-408,   623,  «36,  678 

Diet ribu Hon    OS 4 
sp..   Seeds  f.  (OT 

Distribution    696 
telephium 

niatributlon    712 
Seed  coat  as  a  (actor  In  germlnatloi 


Arizona  834 
Australia  SIT 
Cnnada  t:.16-8a7 
Conneclliut  830 
Denmark  838 
Hamburu   827-828 
Town  834. 82B 
Knnsas    831-832 
Kentuckv   812 
Maine  832 


Uaryland   835 

Haasachu setts  833 

Mlchtgan   830-831 

Minnesota  832 

Nebraska   833 

Nevada    831 

New  Hampshire   833 

New   York    833-834 

Norih  Carxilina  B30,   832,   800 

North   Dakota   834 

Ohio   831 

Pennsylvania   831 

Tharandt    827 

United  Slates  Eienartment  of  AgrJ 


Laboratory  XII 
L^slslallon 

Canada   808,   814 


Production  61G-624 

TestliiE  828.    830.  831,    832,  SSt,   814, 

835.  836,  856,  866,  8^7,  868,  869, 

860 
Weeds  736 
Seeds,    Adulterated    811-816.    827,    866, 

837.   8SS,   859.  880 
AKrlcultural    810 
Destroyed   by   birds   629.   f.    «M 
Germination    21.    99.    829,    830.    831, 

832,  833.  834,  836,  836,  837,  85B, 

SES.    857.    858.   859 
Microscopic  structure  of  505-687 
PuTitv   of.  See   Beed-UaHnp 
Scattered  by  birds   629,   f.  MT,  636 
Viability.    Standard    812-813 
Vitality   821.   828.   829.   830.  831.   832, 


Distribution   742,  m.  fTl 
Seed  470.  f.  (TJ 
Seldier.  L.  673.  837 

"  ■'        -,  D.  825,  826,  831.  845,  861.  859 
■  ■      "      ""3.   681 

]a.    Distribution  723 
rib"" —  "■' 

'"Dlstrlbu'tTon  750 

paluntrls.   Distribution  743 

sp.   678.   693,   t,   BM 

irlanmilari^    Distribution    6'44 

vemalls.  Distribution   736-754 

vulKarlB.   Distribution  725,  736 
Seen    493,    663.    f.   m 
Senna   180 

Distribution   723 

Low,   Distribution   723 
Sepal    604.    870 

Setaria  itlaura  17-20,  789,  /.   IS,  22 
Chemical   composition   19 
Distribution  691,   714,   732.  in.  IS 
Seed  22.   413,  BlI.  512,  },  U3,  676 

Itallca,   Peed   t.   \U 

panls.  Seed   610,  511 

sp.  517.   664 

vertlelltata   22-24,   790,   f.   IS 

Distribution  696.  714,  732.   m.  a 


Dig,l,z.cbyG0Oglc 


virldls  20-22.  B06,  611,  7»0,  f.  tt,  m,  Sllybum 

seo,  SIS,  S6S  Dlatrlbutlon     r,ia 

ChemlcaJ  composition  21-22  Siuabubaceae.   Distribution    T£E 

Distribution  S91.  714,  729,  731.  m.  SlmpHon'a    Honey    Plant    291,    294-29S. 

a  789.   f.   ESS 

Seed  412-413,  f.  fli,  511,  Sit,  SIS  Distribution    m,    i»o 

Seton,    R,    S.    S51  Binapia  arvenalt  ajtn,  Bratiica  arvenala 

Settet^st   828.   859  Slnua  S70 

Severance.  G.   SGI  Sirring,    Emma   S2G,    ESS 

Shamel.   A.    B.    867  Slrrtne,  P.   A.  759,   763 

Shaw,   A.   B.   748  Slaal   substitute    216 

Shaw,   Thomas   371.   822,   851  Sisymbrium  altisslmum   185-167,   {.  i«. 

Sheathed    Rush    Grass    37-38.    715.    790  Distribution    717.    734,    7S9.   m.    JSJ 

Sheep  Sorrel   80-82,   «e7,   774,   787.   S19,  Seed  44E,  544.  I.  tJT,  £tZ 

t.   SI  caneacena.  Seed  B41 

Chemical    composition    82  officinale  1S4-1SS.  864,  787,  ;.  W* 

Distribution   696,  716.   736,  rti.  K  Dlatrtbutlon    717,    725,    734,    m.   JfiS 

Root  system   651  Seed   446,    534.   544.   f.   HI 

Seed    425-426.   640.   810.   Ell,   /.   VX  Slum  latttollum 

Sheep's  Butt  S49  Distribution    734 

Fescue  715  Blreleton  Weed  syn.   Liigo^eemia 

Sheldon,   Parley   745  STcunk-tail   Oran   lyn.    Squirrel-tail 

Shepherd's  Purse  lBl-163,  B04.  659,  660,  Grats 

685,  677,  776,  786,  819.  f    lSt,Sa  Skunkweed  708 

Disease   680.   f.  681  Sleepy   Catchfly   716,    78S 

Distribution     698.     708,     717,     734,  Slender  Catchfly  634-635 

740.  m.  «M  Foxtail   665 

Bool  system  648  Rush    65.    715 

Seed    443.    540-541,    816,   f.   ^^3,  S^,  'Wheat  Grass  53,  57,  422,  423 

KM  Small.  A.  J.  XII 

Sheepv?eeil   ai/n.    BHnkvteed  Small  Beegar-tlcks  489,  730 

Shlmek.  B,  'V.  XI  Bindweed   sj/n.    European  Bindaeed 

Shoo-tlv  221-222,   796.   822.  f.  tit,  ISl  PeppererasB     I46-14i,     441-442.     540. 

Dlstribullon     698.     096.     697,     710,  541.    638,   688.   692.  717,    734 

712.  713,  718.  761.  762.  794  Rapwfed    »j/».    Smaller   Ragtceed 

Seed    460.    /.   iSt  Red  Clover  812 

Shoe-Gtrine   88  Rush  Grass  38,    39.   715,   790 

Devil's   88  Squirrel-tall   Grass    787 

Showy  Milkweed  237-238.  719.  7S7  „  Stick-tight  489 

Shrub   870  Small-flowered    Bullercup   787 

Shrubby  Clnquefoll   842  S"''''.^ ^  ^.^5„  ,  ,„     .,- 

Shull    C    A    861  Crowfoot    139-140,    446.   536,    TI7 

Slberitin  Weeds  757  nandeUon  ayn.  Red-seeded  Dandelion 

SlcyoH  aneulaia  693,  f.  m  „  Mallow  735 

Distribution   737  Small-fnilted   False   Flai   638 

Sida.   Prickly   218-219.    7S9.   f.  218  Smaller  Ratrweed  328-331,  482-483,645, 

Distribution   718,  722,   723,  734,   tn.  657,  658,  659,  705,  720,  789 

SI9  3manweed    95-97.    832,  /.  ti 

Seed  560  Common    f.    91 

rhomblfoila,    Dlstribullon   698,    723  Family    74-99 

Rhomb-leaf,    Distribution    698,    723  Seeds   425-431 

spinoaa   318-219.    789,    f.   US  Marsh    »«».    Tantcred 

Distribution  71S.  722.  723.  734,  740,  Muhlenberg's  atm.    Tantceed 

in.   -'19  Nodding  sim.    Pink   Bmartioeed 

Seeii  560.  f.  SJS  Pennyivanla     90-92,     594,     657,     658, 

Side  Onts  689  669.   660,  664,  I.  91,  92 

Sllene  anllrrhlna  788  Distribution    716.    tn.   91 

lUstributlon  716  Root  sj-stem   645 

Soed    634-635.  /.   MS  Seed   430.   f.   (TO 

dichotoma   128-130,   /    i:9  Pink    86.    B7,    788.   /.    SI 

nislrlbullon    712,    in.   WO  Distribution  716,  734,  743.   m.  ST 

Seed  436.  f.  (37  Seed   430,   f.   JM 

(tallica.   Distribution    725  Blender  »im.   Pint  Smarttceed 

inflBta,   Seed   635  SP-    6B7,   691.   788,   f.  SU 

lallfnlla,   Distribution   716  Water   97,  /.   « 

Seed   436,    f.   fiB  Distribution    716 

noctiriora  130-132,   790,  ;.  131  Seed    428,   f.    *!8 

Dtstrihutlon    712.    716.   m.   Ot  Smith.  J.   H.    756 

Peed   437.   810.  f    |JT  Smith.    M.    G.    825 

vespertlna.   Seed   437.   f.  )JT  Smith.  P.  H.  833.  851,  859 

vlrglnlrn.   Seed   536.   f.  S35  Smllh_  W.  G.   845 

Sileaia.   Weeds  of   764-  Smoke  Tree   213 

Silky   Bent   Grass  639.   Seed   /.   «9  Sinoolft    Brome    Orasi   sj/n.    Ilunffarian 

Clnquefoll  734  Ilrome  Oraas 

Sophora  561  Crah  Grass  10-12,   408-409.  505.  714, 

Sllrhlum   perTollatum    482.   f.   1S3  789,    810 

Sllverweed  177-lTR,  663,  666.  787,  f.  m  Dock   76-78,    427,    651,   787.   794,   796, 

Distribution  742,  m.   m  799 

SiX-eery    Cinqucfoil   sj/n.    Silverueed  Goidenrod   316-316,   480 

Orach  746  Snake-bites,   Antidote  778 


Dig,l,z.cbyG0Oglc 


Snakeroot,  White  Sli-SiS,  TSO.  TB»,  f. 
tn 

Distribution  m.  lis 

Seed  477,  f.  (7S 
Snapdragon    2SI 

AUo  SM  Toadflax 
Sneezaweed  354-tG«,  780,  790,  f.  iSS,35t 

Distribution   721,  m.  SSS 


Snow-on- the- mountain      20B,       ZlO-2 
787,  f.  tlO,  lit 
Distrfbutlon   712,   TET,  m.  ill 
Seed  iSS.  f.  m 
Snowball  f.  OS 

Snyder,  Harry  116.  157,   166,   2T3 
SoopiDort  avn.  Botmcing  Bet 
Sott  Chess  48-48,    419,   715.   733,  7SS 
Grass,  CreepInK  6S5,  667 

Maple  e^4 
Soil  affected  by  weeds  6Sl-esz.  8«0 
SOLANACKAX    4,    Z77-Z91.    777 
Bibliography  586 

.  777,  787, 
DIstri'butlon'  705,    720,    765-76E,   nh 

Root  system  6G1 

Beed   471,   668,   !.  471,  fsa 
heCerodoxum,    Distribution    73S 
nigrum  281-283,   625,  777,  790,  /.  Ml, 


Sorrel,  Field  202-103,  t.  iOt 

Distribution   7S4,   741,   m.   W 
Seed  f.   S30 
Yellow,  201-202,  ;.  ftJJ 
Distribution  m.    tOt 
Horae  avn.  SSeep  Borrel 
Lady's    659,    787 

Distribution  69B,   697,  71S 
Seed  456,  f.  ISJ 
Shaep  80-Si,  5J0,  667,  774,  7S7,   819, 


J-^ 


Root   651 

Seed   4ZE-426,    640,    810.   S14,  f,  Itt 
sp.   678,   S33,   f.  S».  IX 
AUo  tee  Sour  Clover 
Violet   Wood   639 

YeUoto-flotceraa   avn.    Field   Sorrel 
Sour  Dock  aim.  Curled  Dook 
South  America,  Weeds  of  SSe,  713,  726, 
751,   732,   733,   734 
1  Ifut  Grass   63,   732,   721 


on  696,   897,  730,   736,  m. 

Seed  471.  589,  f.  pt,  S6> 
roBtratum   284,   286-288,   787,  f.  tX 
Distribution  730,  722,  738,  768-767, 

844,    m.   tst 
Seed  471,   E69,  f.  in,  US,  lit 


pear  Grass  4E-46,  416,  517,  71B,T)1. 

Sow   Thistle    393-394,    661,   <S6,   ET7,   f. 
3S3 

Distribution  708,   m.  Sli 

Seed  499,  f.  i»t 
Annual   391-393.    78T,    f.   3ft 

Chemical   composition   674 

Distribution  72G,  m.  SSI 

Seed    500,   r.  i9t 
Field  evn.   Perennial  Bote  TMsfIs 
Perennial  394-396,  663,  793,  808.  81>, 
826.  f.  ax 

Distribution   7G3.    Stt.  tn.  m 


1   499,    814,    I.    t» 

sp.  Tse 

Spiny,    Seed    499,    1.   i» 
Soybean    ISO 
Spacht    768 
Spanish  Dagger  645 


palustra.  Distribution  738 

S678 
ora  sericea  t.  CSI 
Slllcy  f.  Kl 
Sorauer,  P.   820,   846 
Sorghum,  Beed  813 
Sorghum  haiepense  7,  8.  f.  f,  Ttt 


Splnacla  oloracea,   fclstribullon   725 

Seed    432,    /.    tSt,   7M 
Kninaas    tj/n.    Bplnaeh 
.eplne  870 
Spiny  Amaranth  897,  723 

Clotbur  834,  836,   48E,  486,  713.  737, 

7E4.   821 
Cocklebur  ttin.  Bptny  Ctolbur 


Di„i„«b,Googlc 


Knapweed   ay».    Knaoviead 
Nightahade  aini.   Biitfalo   Bur 

Sow   Thistle   494 
Spiny- leaved 

Bote    Tftiitte    *i/n.    Soto    ThUtte 
Spiraea   175 

DlBtlibutlon    693 
Spleen  wort    G 


Distributlc.    ....    „ 

Spotted  Cowbane  59S 

SpuTee     20T-20S,     458,     556-E57,    «5T, 

718.    788 
Large   6tO.    71S 
SprKytTtK  S47,   g48.   S49.   SSO,   851.   852 
Bpreadtng    Amaranth    >im.     Pro*  (rate 
Pigweed 
Dogbane   2Z5,   231.   71».   788 
Pifmeed   ayn.    Prottrale   Pioteeed 
Spring  Beauty  134 
Spring  grain  field.  Weeds  of  661 
Sprouting  Crab  Grass   14-15,   410,   (91, 

Spruce  3,    6 

Spurge.  Creeping  208-209,  f.  tot 

PIstrlbuIion   m.   H« 

Seed   4E8.   G5T.    f.   iSl.  MT 
CypreBB    212-21J.    f.    tit,   7Si 

DIstrlbudon  71«.   736.  jii.  *M 

Seed   657,    f.   sn 
Family   105-213 

Dlatributlon    724 

Seed    457-468.    .^Se-RST 
Flowertng    (caroltatal     210,    f.    tit 

Dlitiibutlon    718,    8''0 

Seed   468.   538.    f.   i-W,  Sffr 
Flowermg    (maculata)    aim,   crerplne 

Floicertng      (preslff)      av"-      Spotted 

apurge 
mik  sjm.   Creeping  Spume 


Slebler.  F.  O.  Sts.  IBS 

Stellarla  media  121-122,  863.  7T6.  f.  ttl 

Distribution    698.    716,    T25,   fn.   at 

Seed  435.   SIO.  f.  iSS 


Loco  Weed  eyn.  Piirple  tMCO  weed 
Stems,  nnderground  6G1-6GS,  f.  Kl,  1st 
Stereome  ;.  j» 
Sterile  flowers  A  «n 
Stevens    760 
Stevens  824 
Stewart   P-  C.  748.  766,   7(0,  767,   833, 

:834,   SGS 
Stokes  766 
Stickseed  280-262,  t-  MI 

Distribution  719.  m.  Mi 
Seed  488,  665-666,  t-  V,  ^ 
Stick-tight  atHi.   Beggar'lickt 

Small  489,   I.  ^8> 
Sllckweed   180,  /.  181 

Distribution    717.   m.   m 


Froitrnte  aun.  Crceaing  fl^_  ,, 
nn.    S58.   fifit.   660.    684.    7S6.   787 
Spotted   207-208,   867.  718,   788, 
Distribution  m.  IBS 
Seed    46S,    5.16-667,   f.   t«S 
Lane  680,   718 
Upriijhi    ajini.    Spotted    Spurgt 
Yellow   aim.   Cupreaa  Spurge 
Spurror  130,   684,   866.   877 

(Chemical   ComTMaltiOD   (74 
Distribution  lit 
Com,  see  Corn  apurrev 
Squkah  6 
Bquaw-weed  /.  Its 
Squires  786 
Squirrel-tall  Grsss  68-81.   788.   f.  59,  60 


Petal-like  /.  617 
Shield-shaped  f.   SIS 
Stinging  Nettle    (U.   dlolca)    667 

iU.    gracilis)     69-70.    426,    603,    (03. 
652,   70S.   715.   788 
Stinfc  Oraaa  ryn.  Candy  Groat 
SHnlrinjT   Clover  aim.    Rocku   Xountai* 
Bee-plant 
Willie  avn.   Ragwort 
Stinkweed   171-171,  793.  f.  tTt,  173 
Distribution  693,  717,  m.  17t 
Calltomla  840 

Stlpa    638 

spartea  689,   TSO.  f.  eee.  tt7 


S(iulrrel-tall  Gra 


Storiisblll.    Distribution    713.    725.    729. 
734 
Seed  4ET,  f.  fSr 
Stramonium,  i>«r|il«  awn.  Jlmson  Wted 
Strap-ahaped  flowers  f,  til 
BtrawbcrtT  175 

Falsa  17G-17B.  f.  m 
Distribution  m.  176 
Stropbostyles   helvola   199-200,   TSO,   t. 

tm 

Distribution  718,  m.  BM 

Seed  4ES,  f.  \SS 
Stvbbleberry  avn.  Black  ITight-ahad» 
Studley  768 
Sturtevant,   B.   L.    846 
Stutier,  A.  873,   S37 
Style   617.    871 
Successful  Farm  Ins   836 
fiiiccoru  avn.  Chicory 
Sugar  600 


StachvH  palUHtrls  7^9 
Distribution   743 
Ktadler  683 
Stamens   609-610.    816-617,    f.   W9.  Hi 

Dladelplious  809.  /,  Sm 

Epipetalous  609 

Uonadelphous   60<i.   f.   eia 
Stamlnate  flowers  605.  f.  eon.  sm 
Star  TAtieM  avn.  Knapweed 
Slareh  cell,  a»e  Cell,  Starch 

pareDchyma  /■  SIS 


Distribution     693.    720 


Google 


Diseases  680 

'*Si'.''HbSr.'"i"'7..-T.S.   "'-'- 

InfloreBcenco  814,  J.  f'3 

Seed  477-502.  674-680        _    ,,^ 
Maxlmlllan-B  348-349,  780.  f.  W 

Distribution  m.  sp 
Meadon  t41-34«,  TOO,  f.  m,  US 

Distribution  B91,  m.  S» 
Petlolals  avn-   Prairie   Sunflower 
prairie  342-343.   78S,   f.  MS 

Distribution  730,  m.  3t* 

Seed  4S7,  f-  ^ 
Saio-tDotfted  »i;n.  Jtfeodoio  Sun/lotoer 

ifestern,    Dletrlhutlon   689,    696 
Trichomes  t.  tss 

Wild  »jin.   Wood  Sunflower 

Wood.  Seed  488.  ^  tS8 
SuBpensor  621,   871  _    ,,, 

Swamp  Buttercup  140-141,  TIT,  T87 

Milkweed    462.    463 
Sweden.   Weed    Seeds    829 

Sweet  Cicely  66l 

'^'whlte"l87"lb.*4V-4E2,   B48.    644. 
646.  048,  T18,  725.  72S.  729,  TOO. 
,T88,  T94.   810,  Sll,  831,  832 
Yellow  186-187.  462.  B48    713.  718. 
72B,   729,   759,   776,    810,   811 
Potato   241 

Vernal  Graaa  69S,  714 
Switch  Grass  6,  410-411 
Switzerland  Weeds   764,    820,   845 

Bvmohorloarpos   orbleulata   TSO  

Symphytum  officinale.  Distribution  719 

Tagetea  erecU.  Distribution  896 
Tall   Buttercup  440,   717 

Dock   W».   Smooth   Doric 

Plve-flnger   6B7 

Hedse  Mustard  789 

ThtBtle   494  „„     .„. 

ranacetum    vulgare    se4-385,    780,    790, 

Mrtrlbutlon  ni.  M5 
Tandberg.  Q.   85  2 
TS"y"307f  884-S65.  T73.  780.  TOO,  t.S6i 

fristributlon  888,  709,  720.  m.  3SS 

Mustard  660 

Tanweed  88-90.  T89,  /.  88,  «» 

Distribution  T16,  m.  88 

Root  BG2 

Seed  f.  t« 
TBpeta)  cell  891 

Taraxacum     er^-throaperraum     380-391. 
T8T.  f.  iX 

Distribution  721' 

otS.'.'l-sfl.li;.  .v.,  7...  787.  .... 

;,    386,  388.  38B.  7M  _        ,,, 

Distribution   696,  69T.   T21.  T36,  tn. 

Se^  498.  499.  BT9.  f.  m.  BS" 
Tarred  paper  bm  weed  pxtermlnator  134 
Tatnall  T6B 
Taylor,  P.  W.  833,  860 
Taylor,  W.  A.  838  ,    ,    „. 

Tea,   Iiiexican  103-104,   790.  t.  m 

Distribution  738,  T48.  tn,  M4 
Teasel   TI4 

Distribution  711 
Family 

Tellltaei-.       .    . 
Teindl,    J.    C.    861 
Tener.  W.  E.  T46 
TenerlB«  Weeds  693 


Tenneaaee  medicinal  plants  SS3 

Weeds    766 
Ten  Byck,  A.  M.  250.  643 
Testa  STl 

Teucrium  canadense  272-273,  789.  f.  t 
Distribution  n      — 


Texi 


Seed  469.  T  *'«> 

Blue  Grass  839 

Seed  legislation  834 


Thaer,  A-   736.    819 

Thallctrum  purpurascens  688-689 

Seed  438.  f.  iSB 
Tharandt   827 
Tbasplum  t>arblnode  808 
Thellung.  A.    848 
Thistle,   Distribution  821 

Barnabii'a  tyn.    Knapweed 

Bull  372.  373.  789.  f.  JT3 

Distribution  687.  896.  721,  726,  i 


aeea  iso,   f.   »»i,  p'o  _  

Canada    6T,    3TB-382,    592,    833,  665. 

T88,  793,  T94,  T96,   803..  804,  805, 

808.  SOT,   819.  826.  844.  84T,  848, 

852.   f.   S60,  SSI,  m 
Distribution  688,  708,  T21,  T48-T4S, 

tn.  381 
Root  system  843,  651 

Seed   484.    636.    810,    814.    833.  834, 

f.  m.mes9,  ers 

Cotton  66T,  677 

Distribution  725 
Family  m/n.   Eunflower  Familv 
Field  376-377,  788,  f.  J76,  TTl 

Distribution  m.  *78 

Root    system    645 

Seed  496,   577-678,  /.  4«,  S7S 
Iowa  377-378,  T89,  f.  *!S 


Patture   svn.    Wavi/-leaved 

Prairie  376-377.  ^  JW,  m 
Distribution  m.  JT7 
Seed  677.  f.   JTB 

805,   80'7,   i 

847,    848,   /.    .J.. 
Chemical  composition  113.  826.  837 
Distribution  69B.  T16.  T27,  728.  T29. 

T43-746,    838,    841,    m.    tit 
Seed  433,   632-533,   814,   834,  /.  i33. 


825-83^   845,   846| 


.   f.   393 


Scotch    806 

Sow   393-3B4,    666.    673.   .. 

Distribution   708,   721,  m.  S9i 
Seed  499.  f.  i3B 
A,.n..ai  <iai-3S3.  661,  676.  f.  H 
,1  composition  674 


DlstrlbuUor 

Seei"    "" 
Field 


wB.  Perennial  Soto  Thitt 
lal  394-396.  663,  808, 
"    f.  39S 


DlstrlWlon  T53,  n 
Seed  499,  814,  f.  199 
Bpinv  ivn.  Sow  rhislle 
BP    664,  685,  667,  676,  67T,  693,  736, 
748,  786,  794.  844,  848 
Stiir  si/n.  Enapioeed 
Tall    780 

Seed   494,  f.  OS 
Wavy-leaved   788 
Root   system    651 

Prairie    Thiftla 


Distribution '721.  7' 


m.  37* 


Dig,l,z.cbyG0Oglc 


ThlkWl  MvenM  14i-ll1,  7IS,  /.  H$ 

rastrlbutlon  TOO,  717.  m.  l|i 

Seed  441,  f.  W 
Thomfl  xn 
Thompson,  J.  74» 
Thoin-apple   28S,    289-Zai,   f.   190 

DlatrlbutloD  290 
Pvnle   Jvn.   Jimaon   Waed 
Thomber,   J.   J.   834,    S69 
Thome,  C.  E.  846 
Thonilon,  B.  W.  84B 
Tbree-flowered  NlKMshade 

DiBtrlbutlon  TS8 
Three- seeded     Mercuir      2(IE-207,     45T, 

TIS,  788 
rtireshlDK  machines  scatterlnK  weeds 
LwctsUUon   794,    gOG-SOT 

Thrift,  f.  lie 
Thurber,  Geo.  7E4,  SZ2 
Thyme  168 

Distribution  720 
Ttekle  Qrata  tun.  Old-wUch  Oratt 
Tickseed  tG2-S64,  /.  iSi 

DlttrlbuUon  tn.  MJ 
TI11&  americana.  See  f.  tSI 
Tillman.  O.  I.   832,  880 
Tlmotbj'  805,  806 

DlBtrlbutlon   TIE,    785 

Meadows,   weeds  of   144,    147,   322, 

660,    845 
Seed     41G.      BIT,      G74,      810.      818, 
S2T.  828,   832.    838.  /.  US,  t»,  m 
Impurities  144,   16E.   BT4.   8GT 
Tissue,   Bpoagy  G98 
TltUB,  W.  N.  768 
Toa^as    292-294,    788,    794,    808,    849, 

f.  as 

Distribution     688.     696,     T08,     720, 


repena.  Distribution  718 
Seed   460,    813,   f.   m 
Trlglochln  marltlma   S20 
TrlBtegla   (gutlnosa.   DlBtrtbutlot 


SlB    t^tlt 


(Quack   Qrasa}    TT4 


Tube  cell  Gie 


Tubular  (lowers  f.  611 
Tumbleweed  113-116,  f.  Ill 

DlBtributlan  690,  698.  738.  m.  ItS 
Root  system  G4G 
Seed   434.  834,  f.  W,  6>1 
lovia  •i™.    Tumojsioaea 
Bp.    788,    843 

RuteUin  ayn.  Russian  Thijitle 
Weatem   f.   100 
Tumbling 

Amaranth  am.   Figtoeed 

Mustard    16G-16T,    418-447,    G42,    G14, 

T17,  T3S,   816 
Pigweed   116.   GIG,   790 
Tumlp   142 

Pliwer  and  Toe  Disease  BTT 

Flea   Beetle    6T6 

Oall  Weevil    676 

Root  system   648 

Wild 

Seed  446,  f.  W 
TuBBllago  farfara  663 

Distribution    735,    T36 
hybrlda.   Distribution   T36 
petasltes.    Distribution   T36 
Tussock  QraSB   667 
Twitch  OrasB  861 
Tylenchus  devastatrlz  677 


Tomentum  811 

Tomson  TEt 

Torrey,    John    763.    764,    766,    7B9,    760, 

761.   763,   T67.  768 
Touch- me-not  630 
Toumey,  J.  W.   861 
Tourlet,  B.  H.   738,    816 
Tovey,  J.  R    840 
Tracy,    S.    M.    766 

Tragopogon  poirlfollus.  Seed  497,  f.  i 
Distribution   696,    729 

pratenals  f.  ^ 

Distribution   729,   7G5 
Seed  497,  f.  (98 
Trailing  Arbutus  702 

Wild  Bean  46G 
Transpiration  601.  871 
Transvsat,   Flora  of  696-696 
Trapa  natans.  Distribution  712 
Treacle  Mustard  741 
Trefoil,   Blrd-B-foot,   Distribution    734 

Tellow,   Seed  4G3,   640.  737,  310,   811, 
316,   331,   f.  fU,  ex 
Triboulet    8G2 
Tribulus  terreBtris^  203-206.  _  789,   f.   Wl 


Umbe^   613.   871,  f.  ta,  m 
Umbelllfer  786 
UUBEU^TBIUS  4,  224-234.  7' 


183-134,  r.  m 


hybridu'm.   Seed  4E0,    812.  f.  iSl 


L  Plant,  'seed  63J,  f.  'sSi 
United  States,  Weeds  340 
Upham   7G1 
Upright  Epttrge  stm.  Spoftad  Bpurge 


DlBtrlbutlon  7 

Root  662 

Seed  426,   G26,  f.  its,  Ut 


Distribution   736 

LTJCACEAB    3.    69-74 

Bibliography  687 


Seed  461,  f.  m 


Vahl,   M,    701 

Valerian  Family.  DlBtrlbutlon  726 
■'     -"      ■"  I,  Distribution  726 

_30,    869 

Vanilla  Oratt  nm.  Bolu  Qraa» 
Vasey.  George   371,   761,    846 
Vegetable    Oyster  497,    488,    729 
Vein  871 
Velning  o(  leaves  B92 

Netted  G92 


Dig,l,z.cbyG0Oglc 


Palmate  G92 
Parallel  592 
Pinnate  E92 
Velvtt-ltar  stm.  /Hd'an  Ualloio 


Veteblliis  SS3 
Vlcla  amerlcana  688 
hirauta,   Distribution   73E 


_ n  TIB,  72B 

Seed    46S-4t»,    566 
■---■  tt  hellanthoiaes,  Seed  575,  f.  sn 


Seed   4GE.   553,  /.  |«,  tu 

S»e4  4GG.  A  {H 
ablll—  —  — ■'-    — 

Vienna 

Vilke.  A.  829 

Vlnall,   H.    N.    838 

Viola   BrvensiH,   Distribution   T22 

cucullataf.  S« 

Family,   Dlatrlbutlon   725 

tricolor.  DlstribuUon  72T 
VioucMB,  Dlatrlbutlon  72B 
Violet,   Blue  598 
Root-rot  877 
sp.  S«3 

it-colorBd   eeeda   823 
. -,,r'«  Bug'losa,   -      -    ■- 
Virginia  Catchflj 
Creeper  213 
around    Cherry    279,    281 
Peppergraat  ayn.  Large  PnpergratI 
Vitality  of  seeds  S21,  S2g,  829,  830.  831, 
832,   833.  83G,  S36,  837,  8G5,  S5S. 
8E7.  858,   859 
Vltek,  E.  S61 
Voelcher.  J.  A.  845,  852 
Vog\  E38 
Von  Degen  828 


Seed  InvestlBaUona  833.  857 
Weeda  747,   842 
Vernal  Qrass.  Sneet,  Distribution  S93, 

Vemonla  baldwlnl  809-310,  f.  SU 

Seed  477,  f.  pi 


Seed  477,  !.  JTT 
Veronica  arvensls 
Distribution  ■"" 


297,   787,   f.  W 

?04,  720,   723.  t 

Seed  473,  829,  A  Pi 


Distribution    5S9,    ^90, 


Distribution  590,  71B 
Seed  488,  f.  ie» 
White  2B4,  267,  t.  tU 
Distribution  m.  tn 

Root  system  S4G.   854 


.t  system 
3  489,  f.  ^ 


.    ..,   653,   f.   its.  551 

Dakota.    Distribution    781 
Hairy.  Distribution  718,  736 


Wall  Pellitory  t.  Ift 


263-264    777,  789.  t.  W 


Pepp 


I  9G-B7,  429-43D,  694    788 


.   789 


Seeds  acattered  by  529,  5^7,  t.  t» 

Smartweed   96-97,    428 
Water! eaf  254 

Distribution  TIB 
Family  154-256 
Waterweed.  Distribution  74D 
Waterwort  Family.   Distribution   724 
Watson.  E.  B,   384.   681 
Watson,    a.    746.   757.   769 
WauKh,  B,   N.  749 
Wavy-leaved    Thistle   496,    661,    788 
Weaver,    A.    T.    361 
Weaver.   C.   B.   745 
Weed,   C.   M.    826.    SG2 
Weed,   C.  N.   749 
Weed  Commissioner.  Iowa  801,  802,  303 


SOB 


mine 
Community  BbV-itiii 
Definition    of    820-821 


Cora 


Distribution 

BlbKoKraphy  of  837-846 
GeoKraphlcal,  Africa  722.  731.  782, 
733.  734 
America   898.   717-740 

North    896.   731.  TSt,   Tl>.  714 


^'.ooi^lc 


South  «9e,   713,   72*.  7S1,  732, 

T33,    734 
Arkansas  767 
Aala  7ai,    732,   733,   73* 
BrandenberB;    845 
California  708,  71!.  726,  75S,  767 
Canada   693,    733,    763,   7S7,   7eZ, 

768     ^25,    S39 


Slbarta  767 
Silesia  7S4 
South    America     B96,     713,     736, 

T31,    732,    733.    734 
South- Dakota  744.  758,   767.  767 
Swoden    846 
Switzerland    754,   820.   846 


Dakota    E93,    763 
North    744.    757 
South   744,    768,   767,   7«7 
Delaware   766 
Denmark  763,  768,  79E.  S44 
Bngland   7  S3 
Europe   703.    704,    70B,    713,    731. 

732.  733,   7S4,   737-740,  748 
Florida  702 
France  753.   764.   703 
0«Drxla  764 
l3ennany  713.  736,  730.  763,  766. 

820.    841.    845 
Great  Britain   6G0,   663-604 
Gulf  States  722 
Hanover  763 
Holland   764 
Tdaho  746,   757.    842.   844 
[lllnols  746,  761,   767.  766.  760 
ndla   767 

Indiana   747.    757.    766,    708,    83S 
"'a  838.  S40.  S41,  844.  846.  B61. 

Ireland    846 

Kansas   708.   751,    764,    7G7.    766, 


Manitoba.  693 
Maryland  833.  844 
Massachusetts  760,  764.  767,  'i 


Michigan  708.  767,  703.  768,  824- 


Mini 


844. 


S4S 


UlsslBBlppl  Valley  761.  769 
MlsBourl  764,  757,  759.  706 
Nebraska  693,  746.  748,  756,  7S7. 

706,   844,   847 
Nevada  769.  843 
New   Brunswick    76D.   762 
New  EnKlatid   709 
New  Jersey  757,   766.   841 
New  Mexico  767,   S46 
New    South   Wales    843 
New  York  747.  7ii0.  757.  7S0.  705 
Newfoundland  734 


Nor 


/   S52 


i  Scotia  760 

Ohio  747.  763,  757.  766,  825,  843, 

843.    B46 
Oklahoma  838 

Ontario   747,    841.    842.    S43.    368 
Orefton  747,   750 
Pacific  Coast  725.  750 
Papua   733.   724 
Pennsylvania  750,  759,   765,  768, 


Victoria    840,    841 
West  Virginia  843 


WyorolnK  757,    844 
Yellowstone   Park    767 
Yorkshire  826,  846 
Eradication    S46-S52 
Alto  see  apedes 

I-eglsTatlon   794-808 
Alberta  793 
Australia    793 
Connecticut   830 
Delaware    794 


Pranc 


795 


Germany  796 

Illinois   794.   803-804 

Indiana  747,   T67,  760.  708,   ! 

Iowa  794,  801 

Isle  of  Man    793 

Kansas  794.  805 

Kentucky    794 

Manitoba    793 

Michigan    794 

MlnneaoU    794.    805-806 

Missouri   794,    306 

Nebraska  794.   806 

New  Jersey  794 

New  York   794 

North   Dakota    794.    806-807 

Northwest   Territories   793 


Quebec    793 

Saskatchewan  733 

South  Dakota  794,   808 

Washlneton    794 

West   Virginia    791 

Wisconsin    794.   SOS.   809.  314 
Scattering  630-640.    687-770,    837-846 
Weeds  and  moisture  671-673 
Weeds,  Diseases  of  677-681 


Weekly    RcKlBter    273 

Weems,  J.  B.   10,  17.  19.  46,  48,  57,  60, 


Weschke.   C.   866 


PuKSl    Sound    727 
Quebec    768 
Oueensland    838 
Red    River  Valley   751 
Rhode  Island  766 
Rocky  Mounlalns  729 
Russia  767,  839.  843,  84' 


;vC00glc 


